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SUMMARY 

Twenty-one water quality related parameters were monitored at 
Nanticoke 8 times in 1976. As in previous years the area was found 
spatially homogeneous but temporally non-homogeneous. Average 
seasonal changes show mutual dependence between nutrients and 
phytoplankton growth. The rapid increase in the phytoplankton 
production is followed by a decline in nutrients as the nutrients 
are being ultilzed and removed from water at a faster rate. Long 
term analysis was carried out on seasonally adjusted data. Slight 
decreases in many parameters are evident with a large relative 
decrease in amnonia. The decrease in amnonia concentration is 
offset by an increase in nitrate concentration and no significant 
trend is evident for total nitrogen. Generally the 1976 data were 
similar to data collected in previous years. 
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INTRODUCTION 

Monitoring of the water quality and other environmental factors in 
the Nanticoke area of Lake Erie was initiated In 1969- In 1976, 
samples were collected 8 times throughout the year and analyzed for 
twenty one water quality parameters. The 1976 results are presented 
and analyzed in relation to the previous years data in this report. 

SURVEY OPERATION 

Ten sampling locations were sampled eight times in 1976 (Figure 1). 
Sampling at location 1008 was discontinued in 1975 because of its 
proximity to the site of the Stelco dock. Stations 10*11 (east of 
the dock) and 1042 (west of the dock) introduced in 1975 were 
sampled instead in 1976. Water samples were collected one metre 
below the surface and one metre above the bottom with the exception 
of shallow stations 5l8, 1040 and 1042 where mid-depth samples were 
collected. Water temperature and dissolved oxygen were measured on 
site. All other analyses were carried out in the HOE Toronto 
Laboratory. 

Analysis of 1976 Data 

The complete list of water quality parameters is given in Appendix 
1, Tables 1-21. The average values per station are given in Table 
1, averages for each sampling date are listed in Table 2. The data 
were tested for spatial and temporal variation by a two-way analysis 
of variance with results shown in Table 3. As in previous years 
(Polak, 1975, 1977) the area is generally spatially hcmogeneous with 
the time variation significant in most cases. However, there are 
exceptions. Between station differences of surface values of 
turbidity, suspended solids and secchi disc depths are significant. 
This is understandable as the shallow stations contain more 
particles suspended from the bottom than the deeper ones. The sus- 
pended solids particles also affect turbidity and secchi disc 
depths. The differences between the dates are mostly significant, 
again with exceptions. Bottom pH, suspended solids, alkalinity, 
nitrates plus nitrites do not change with time perhaps due to the 
relative insulation of the bottom water layers and overall small 
variation in the parameters. All the data on total phosphorus, 
filtered reactive P and total KJeldahl nitrogen are temporally homo- 
geneous. These parameters did not change very much at all as can be 
seen in Tables 1 and 2 and they are also spatially homogeneous. 

Seasonal Changes and Time Trends 

With each additional year the determination of the long-term trends 
improves. Eight years data base is long enough to determine the 
overall trend, however, it is not long enough to allow the analysis 
of the data for periodical changes related to periods of several 
years. This could be done by time series analysis which requires 
data lengths of at least ten times longer then the significant 
period. 
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Generally, the characteristic changes of the time series can be 
class f led into four main types (Spiegel, 1961): 

a. long-term changes, 

b. cyclical changes, 

c. seasonal changes, and 

d. irregular or random changes. 

Since we are interested in the long-term changes the other types of 
changes should be removed if possible before the trend analysis is 
performed. As mentioned, the data could not be analyzed for 
cyclical variation as yet, because longer-term results are needed. 
If there is any cyclical variation over the year which is different 
from seasonal changes it cannot be resolved at this time. Random 
and irregular changes could not be removed either, and thus only the 
seasonal cheinges are subject to adjustment. 

As shown above, most of the 1976 chemistry data are non- homogeneous 
over time; they tend to change throughout the season. The average 
seasonal changes can be analyzed. The relative measure of concentr- 
ation ap was defined as: 

ap = (a-aniin)/(an,ax-%inJ 

where a is the water quality parameter at certain month and a^^^ 
and amj^fj are the maximum and minimum values of this property 
throughout the year. Values of a^ for various parzuneters were 
calculated and averaged over the time period and are shown in Figure 
2. The advantage of this form of presentation is that all variables 
are represented by changes from to 1 , and this facilitates compar- 
ison among changes in individual parameters and the succession of 
these changes. It is typical for the Nanticoke data and comparable 
to data for other water bodies (Wildung, Schmidt and Gahler, 1974, 
Wood, Gibson, 197^, Burns and Ross, 1972) that the nutrients 
expressed as total P and total N start at high levels early in the 
season (May) and then decrease in June. These are followed by 
increases in July. The minimum values are reached in August and 
September and are followed by increases during October to November. 
Comparison of this pattern with the changes in phytoplankton crop 
suggest mutual dependence. Phytoplankton crop show a local maximum 
in April followed by the minimum in June. This minimum in phyto- 
plankton crop is followed by a local maximum in nutrients as the 
nutrients are being utilized at a slower rate. The rapid Increase 
in phytoplankton crop through August and September is accompanied by 
a rapid decline in nutrients. 

The data collected at nine stations from 1969 to 1975 were used for 
the trend analysis. For the second half of 1975 and for 1976, data 
for Station 1008, which was discontinued in 1975, were replaced by 
the averages for Station 1041 and 1042. During some of the years 
only the mid-depth samples were collected. For the other years top 
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and bottom samples were averaged and used for the analysis. The 
determination of the trends is performed is several steps. To 
obtain a constant number of data points per year and thus to remove 
bias for years with more than average numbers of samples the data 
were linearally interpolated to the middle of the month (April to 
November). This data set was then analysed. The copy of the 
FORTRAN program for the analysis of the long-term trends is given in 
Appendix II. 

A monthly seasonal index, defined as the ratio of the monthly value 
to the average value for the year, was calculated and averaged for 
all of the eight years of the study. By dividing the monthly data 
by the averaged, monthly seasonal index the seasonal variation is 
adjusted. The raw data for turbidity, one of the parameters dis- 
playing large seasonal variations, interpolated to the middle of the 
month, and seasonally adjusted data for the same parameter are shown 
in Figure 3- As can be seen there is a smaller variation in the 
second data set; most of the extremes were removed. Shown as 
vertical bars in Figures 3 are the standard deviations of the 
monthly averages. The standard deviations are clearly smaller for 
the seasonally adjusted data. As seasonal changes are not the same 
every year, changes start at different dates and the monthly 
sampling does detect the full range of variations, it is impossible 
to remove all of the seasonal variation. 

The seasonally adjusted data were used to calculate average change 
(trends) for the different peu^ameters for the years 1969 to 1976. 
The results shown in Table U and graphically in Figure 4 are 
expressed as percentage change per year to allow the comparison 
among the different parameters. The bars in Figure ^1 denote 95% 
significance limits of the changes. The concentrations of most of 
the parameters have decreased over the years. The only significant 
increase was in water levels and nitrates. Total N did not change 
significantly. The increase in nitrate was somewhat counteracted by 
a decrease in ammonia, however; the average change in nitrate was 
0.010 mg N/l/year which is nearly twice of the average change in 
NH3 (-0.0058 mg N/l/year). 

When the 95% level band cross the change line (Figure 1) it can be 
assumed that neither increase or decrease of the parameter is signi- 
ficant. This is true for total nitrogen, pH, phytoplankton crop, 
dissolved oxygen, nitrite and temperature. As mentioned, the only 
significant increase is for water levels and nitrates (resulting 
also in an increase of the sum of NO5 + NO5). All other 
parameters were decreasing over the years at various rates. Whether 
these changes will persist and are important in the total water 
quality remains to be seen. 
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Conclusion 

The 1976 water chemistry data have similar spatial and seasonal 
characteristics to those collected in Nanticoke since I969. More 
detailed analysis of the longer-term time trends la possible and the 
background values are now well defined. The established base will 
permit comparison of future influences of the shoreline 
industrialization in the area and changes in water levels on the 
water quality. 
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FIGURE 3 COMPARISON OF RAW AND SEASONALLY ADJUSTED TURBIDITY, 
NANTICOKE 1969-1978. 
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S.D. 


0.74 


6 


6 


N.S.D 


Total P 


f 


2.32 


7 


9 


N.S.D. 


1.80 


9 


7 


N.S.D 




b. 


0.57 


1 


i 


N.S.D. 


1.40 


6 


7 


N.S.D 


Filtered Reactive P 


s 


1.05 


1 


f 


N.S.D. 


1.14 


9 


6 


N.S.D 




b 


2.29 


f 


i 


N.S.D. 


1.55 


6 


6 


N.S.D 


Total Kjeldahl N 


s 


2.31 


i 


f 


N.S.D. 


0.49 


9 


6 


N.S.D 




h 


2.79 


i 


1 


N.S.D. 


1.73 


6 


6 


N.S.D 


Filtered NO2 ^ 


3 


84.7 


4 


f 


S.D. 


1.11 


9 


6 


N.S.D 


NO3 


b 


4.04 


§■ 


1 


N.S.D. 


1.47 


6 


6 


N.S.D 



Table 3 (cont'd. . . ) 



Parameter' 



Filtered NH3 

Chlorophyll a 
Chlorophyll b 
Total Fe 



t 
i 



Between Dates Difference 
FiJ i i 



13.4 

7.H3 
9.52 
15.1 
13.3 

7.96 



i 
f 
t 
7 

1 



s 

9 

f 



Significance 


Fi,j 


i 


S.D. 


0.76 


Q 


S.D. 


1.59 


6 


S.D. 


?.09 


q 


S.D. 


1.31 


9 


S.D. 


2.87 


9 


S.D. 


0.99 


6 



Betv/een Stations Difference 

j Significance 



i 

i 
7 
f 



N.S.D. 
N.S.D. 
N.S.D. 
N.S.D, 
N.S.D. 
N.S.D. 



I Tested at 95$ confidence level S.D. means significant difference 

1^ N.S.D. means no significant difference 

( 

s... sample from 1 m below surface 
b... sample collected 1 m off bottom 



Parameter 



TA3t.E 4 
Long-Term Change of the Fhyslco-Choiilcal Parameters. Nantlcoke. 1969-1976 

Average value 

ALL N 



AUL 



Average Change in i per year 

Mean Mln Max 

N ALL N ALL N 



Significance Trend 
ALL N ALL N 



Conductivity 
uS/on 

Chloride mg/l 

Total P mg/l 

Dissolved P Dg/1 

Total N Dg N/1 

RJeldahl N mg N/1 

Ajunonia mg N/1 

Nitrate + Nitrite 
mg N/1 

Nitrate mg N/1 

Nitrite mg N/1 

pH 

Phytoplankton crop 

ASU/mi 

Chlorophyll a ug/1 

Dissolved Oxygen 
% Saturation 



312.9+1.3 



313,3+1.3 



312.0+1.2 



-1.2 -1.2 -1,1 -1.0 -1.0 -1.0 -1.3 -1.3 -1.3 S 



23.3+0.3 23.3+0.3 23.3+0.2 -3,4 -3.3 -3.4 -2.8 2.r -3.0 -3.9 -3.9 -3.9 S S S D 

0.0169+0.0008 0.0176+0.0010 0.0154+0.0008 -3-3 -2.5 -5.1 -1.2 0.0 -3.0 -5.5 -4.9 -7-3 S NS S D 

0.0052+0.0006 0.0053+0.0006 0.0050+0.0005 -12.1 -9.7 -14.9 -7.4 -4.7 -10.5 -16.9 -14.7 -19-2 S S S D 

0.395+0.015 0.406+0.015 0.376+0.015 0.9 1.6 0.1 -0.7 -0.1 -1.6 2.5 3.2 1.9 NS NS NS - 

0.296+0.010 0.305+0.010 0.284+0.011 -2.7 -2.3 -3.7 -1.2 -0.8 -2.0 -4.2 -3.7 -5.4 S S S D 

0.028+0.005 0.026+0.003 0.026+0.003 -20.0 -17.7 -17.9 -12.6 -12.5 -12.3 -27.4 -22.9 -23.4 S 3 S D 

0.099+0.010 0.102+0.010 0.095+0.010 14.4 14.4 15.3 10.1 10.1 19.91 lfl.8 l8.7 10.7 S S S I 

0.086+0.011 0.088+0.011 0.081+0.010 13.8 14.0 13.5 7.5 7.8 6.8 20.2 20.3 20.1 S S S I 

0,004+0.0003 0.004+0.0003 0.004+0.0003 -2.0 -1.9 -1.5 1.6 1.7 2.3 -5.6 -5.4 -5.3 NS NS NS - 

8.24+0.06 8.22+0.06 8.26+0.06 0.2 0.2 0.1 -0.2 -0.1 -0.2 0.5 0.5 0.5 NS NS NS - 

345.6+35.2 363.0+37.4 314.6+35.6 -1.5 -1.3 -2.3 2.9 3-2 2.6 -5.9 -5.8 -7.2 NS NS NS - 

2.55+0.26 2.34+0.21 2.04+0.19 -7.3 4.5 3.9 -2.2 -0.6 -1.4 -12.4 9.7 9.2 S NS NS D 



95.6+4.5 



95.7+4.6 



94.3+4.3 



-0.7 -1.3 -0.5 0.2 -0.3 0.3 -1.6 -2.3 -1.4 NS S 



NS 



Table 4 (cont'd). 



Parameter 



Average value 



CJ 



ALL 



Average Change in % per year 

Mean Min Max 

N ALL N ALL N 



Significance Trend 



ALL N ALL N 



Turbidity FTU 

Secchl dlak depth 

Temperature °C 

Water Level at 
Port Dover m 



3.59+0.27 1.011+0.33 2.78+0.25 

2.90+0.18 2.22+0.16 3.99+0.29 

14.8+0.8 14.8+0.8 14.6+0.8 

174.4+0.04 



-8.3 -7.8 -12.9 -5.0 -4.2 -8.9 -11.5 -11.3 -16.8 S S S D D D 
-6.8 -5.7 -7.2 -3.7 -2.2 -3.5 -9.9 -9.2 -10.9 S S S D D D 
-2.2 -1.8 -2.6 0.2 0.5 -0.1 -4.5 -4.1 -5.1 NS NS S - - D 



0.03 



0.02 



0.04 - 






ALL 

N 



S 

NS 

I 

D 



..all sampling stations 

. .nearahore stations (518,810,994, 1008, T016, 1040) 

..offshore stations (112,501,648) 

..trend is significant 

. .trerid is not slgnlf leant 

. . Increase 

. .decrease 
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wATFM TF^-PEHATiiWe. DTG, T 



I STATTCiM nFPTt- 
I ***************** 



11? 
HI 



1." 

n.o 



'7p7" kA^ 12 JU^ 9 JUL 7 AiiG 3 At G 51 SFP SO ..ri 1^ I ^'FiN ST.OtV. 

PC ^0 tai 17.0 19.0 19, B 1S.i» W.h I l^.'J ^.1^ 

ilo 'io ^:s is'.n 1.9:0 13.2 1'4.S 1..S , u.A s.so^ 



50 1 



1.^ 

1?.'l 



2.^ 






1U.5 



I 7.0 

13.0 



19,0 
19.0 



19, S 
?0.2 



1 a.n 



i'i.2 
m.i 



1^.1 
11.1 



6.37 



sift 



5.'1 



S.o 



ft, 5 M.O 18,0 19.0 19.6 14.5 lu.H I \^,^ 



5.1« 






1.0 
7 (■ 



2.b 






1«.0 



17,5 

15.0 



16.5 
19.0 



19. H 

?0,5 



la, 9 
15.0 



1^.7 



1 ^.^ 

l?.h 



5.fl3 
6,1 / 



Pi 

ftlO 



1.0 



U.5 

a. 5 



8,9 



14.1 
rt.7 



lt.,0 



19.0 

19. n 



?o.? 
1 B,2 



Ib.l 
1«.2 



1a.« 
1 a .6 



1^.9 



5,30 
5.?l 



CO 

I 



I 



9qa 
Qga 



3.0 



7,0 
7.0 



^.7 



J 7.0 
U.S 



19.0 
19,0 



I9.ii 
20.5 



1U.2 
la. I) 



1 i.l 



)3.iJ 



5.7 a 
5.95 



101^ 



1." 
90 



4.5 



7.b 
7.2 



13.9 

7.0 



le.n 
15.0 



19.5 
19.5 



15.0 
1 « . U 



1 l.tt 
10.5 



13.? 
M.I 



1?.9 

11 ,n 



S.12 

5.46 



I 1 a 3 , '' 



6.5 



«.5 



l^.to 16.5 19.5 ?i».0 10. H Xu.h I 13.6 



U.93 



I 



lOill 

lOal 



1, 



5.0 






1 3.t) 

7.0 



17,5 

15,0 



19,0 
19.5 



**** 



I u , 
1 a . 



13.1 
13. fi 



13.0 
1 1 ,6 



5.15 



lOiJ? ?,o 

**************** 
MtA^i SHRFACF 

POT TOW 



r" 7" is'a 19,5 19.0 **** 13.9 13.? . 1?.9 5.?7 

******************************************************* 
4.0 7.« 13. ft 17.5 19.0 19.? 13. ft 13. H I 13.'J ^.20 

7.U la, 8 19.1 IH.M 13.0 M.^ I l?.n 



************************** 
7. a 
3.6 7.0 



5.45 



ST DFV Sl.iWFACf 
RnTTUM 



1 .«0 
1 .Ob 



l.?6 
0.96 



0.59 
1 .16 



0,6? 
0,fJl 



o.?fl 
o,?u 



1.71 
?.77 



1.U? 
?.«6 



0.70 
59 



1?,R 

** ** 



5.33 

***** 
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U3 

I 



1 STatTC" RFPTm I 
1 M 1 

1 11? 1 . I 
1 11? 11.0 1 


APH \H MAY 1? JDM 9 

************************ 

1,U 0,6 0,6 
0,^ 0,b 1,2 


JUL 7 AUG 3 AI'G 31 StP in nCT 13 1 

1 

********#***•***♦***•******♦***********♦• 
0,a O.ii 0.1 U.6 **** 1 
0.6 0.« 0,3 'J, to **** 1 


MtAN ST.OtV, ( 

***********«****! 
0,6 0,29 1 
0,6 0,29 1 


1 •>«•««••. 

1 «ioi 


l.'t 1 
1?.0 1 


1.0 

i.o 


0.8 
n,8 


1.6 

0,8 


O.a 
o.a 


O.a 

o.a 


0.1 
o.a 


0.6 

O.a 


**** 1 
**** 1 


".7 
0,6 


o,a9 1 

0,26 1 

......... 1 


1 ..*...... 

1 ';iM 


^.0 I 


0.6 


o.« 


O.B 


0,6 


o.a 


0.2 


0,6 


**** 1 


0,5 

p ^ ^ H « V V * 


0,20 1 
......... 1 


1 •_•._.>>. 

1 fcaB 


7.n 1 


U,6 

UO 


0.6 
1.0 


0,6 
1.0 


o.a 

0(6 


o.a 

0,6 


0.3 

0.1 


0.6 
0.8 


**** 1 
**** 1 


o.s 

0,7 


0,13 1 
0.33 1 


1 .--....., 

1 81 
1 Pin 


1." 


1.0 


0.8 

o.a 


1.6 


O.a 

0,6 


o.a 

o.a 


O.l 

o.a 


O.a 

0.6 


♦ *** 1 

♦ *** 


o,a 
n,7 


0,21 I 

o.as 1 


1 «*>««»>>, 

1 <>q^ 


1.0 
7.0 


0,8 
0,8 


0.6 

o.fl 


0,« 

l.« 


0,2 


0.6 
0.6 


0.1 

0,1 


o.a 
o.a 


**** 
**** 


o.a 

0,7 


0,2a 1 
o.aa 1 


1 .•>•.•*., 
1 101^ 


1.0 

9.0 


0.6 
1 0.6 


0.6 


0.6 
l.U 


0,6 
0*6 


O.a 
o.a 


0.1 


o.a 
0,6 


**** 
**** 


0.5 
0,7 


0.22 1 

0,37 1 
.........I 


1 1 p « n 


^.0 


1 0,4 


0.6 


1.0 


0.6 


0.6 


**** 


0,6 


**** 


1 0.7 


0.21 1 
......... 1 


1 ••>■•«.••• 
1 loui 
1 inai 


1.0 

9,0 


1 1.0 
1 0,8 


0.6 

o.« 


0,6 
1.2 


O.a 
o.a 


o.a 

0.6 


0.2 
0.1 


O.H 

0.8 


»*** 

• *♦* 


1 0,6 
1 0,6 


0,27 \ 

0,36 1 

.........I 


1 >->>_■«* 
! lOa? 

1 M£AN 
1 


?.0 
******** 
SUOFACF 
RdTTOM 


***************************************************************** 

1 0,8 0,fe 0,8 0.5 0.5 0,1 O.fo **** 
1 0.9 O.b 1.2 0.6 0.5 0.2 0.6 •**• 


1 O.A, 0,31 1 
*****************! 
1 0,5 0,27 1 

1 0,7 0,3a 1 


1 >■>*«•••>« 
1 ST HFV 
1 


SURFACE 
PiiTTOM 


( 0.21 
1 0.15 


0,15 

0,2a 


0,36 
0,?7 


0,17 

0,20 


0.13 
0,11 


0.07 
0,15 


0.13 
0,16 


***** 
***** 


1 0,6 
t **** 


0,30 1 
***** 1 
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APPENOTx 1. TA«Lt i # NAMirO»'t l<»7fc 
CCi'^OUCTlvlTY AT 25 HEG.C l-f'HOS/C." 



I STATTOM OEPTh 
I -^ 

I ***************** 
I 11? '." 

I IIP 11,0 

I SOI 1.0 

I mi 1 ? . 



APt4 



\^ MAY I? JUN JUL 7 AUG 3 AIG 31 SFP 3" DCT 13 



^t*** *********************************************** ************* 

?<j7, 2*>fl, ?<><». ?''^i ^OS, *•** 

300, 303, 299. 310, 30S. **** 



2'»'i. 



310. 
310, 






?10, 
310. 



30 0, 
300, 



2S6, 
30S, 



30«>, 



30S, 



3 US. 
310, 






M^AN 8T,nEV, 

**************** 
300, 5,61 



300. 

30a. 



5,<>e> 
5,35 



I 



5l« 



^.f 



2*>S, 



"510, 



297, 



30 0, 



300, 



300, 



305, 



**** 



301 , 



5,03 



haf 



1,0 
7.0 



295, 
295, 



310, 
310, 



?95, 
29S, 



300, 
301 , 



300, 
299, 



?9S, 
295, 



500, 
300, 



**** 
**** 



299, 
?99, 



5.35 
5,3H 



O 
I 



Pi 

Pio 



1,0 
P.O 






99fl 
99tt 



1.0 

7.0 



295. 
295. 

• <■»«< 

295. 
295, 



315, 
MS, 

310, 
310. 



?9 7, 

300, 

300, 
3 0, 



29H, 

3U0, 

300, 
305, 



300, 
300, 

30O, 
303, 



30S, 
305, 

29R, 
29«, 



505, 
305, 

tmmmmt 

305, 
305. 



**** 
**** 
>•• v« * ■ 
** ** 
**** 



302, 
303. 

501. 
302. 



A, 3b 

1.91 
5.02 



10l^ 
lOlh 



1.0 
9.0 



2''5, 
295, 



505, 
305, 



297, 

300, 



300, 
JOO, 



300. 
500. 



302, 
**** 



305, 
305. 



**** 
**** 



301 . 
301. 



3,76 
3.7h 



I louo 3,0 



300. 



315. 



295. 



300, 



300. 



**** 



305. 



*«** 



503. 



6,«9 



loai 
loai 



1,0 

9.0 



30 0, 
295. 



315. 
510. 



295, 
295, 



300, 300, 300, 3u5, •*** 

300, 300, 50fl, 305, **** 



302, 
302. 



6,3o 
5,9H 



inu2 2,0 
**************** 
MEAN SuPFACF 
ROTTOM 



295. 

********** 

29h, 

295, 



**** 



315, 295, 298, 30iJ, 297, 3o5, 

******************************************************* 
3l? 2^7. 299, 300, 299, 3o5, ♦*** 

3in, 299, 302. 301. 50«, 305, 



**** 



301, 7.27 

**************** 

301, 5,5a 

302, 5,31 



ST DFV SURFACE 
ROTTt"- 



2.11 

O.o 



3.37 
2.fl9 



1.*'3 

2,aa 



2,31 



2,?7 



3,50 
S,H2 



l.SB 
2,89 



***** 
***** 



301, 
*«** 



5,«5 
***** 



**** MFANJS THAT THE PE3I1LT IS MOT AVARARLF 



tr->: 



APPENDTx If TaB(,E a , NAMICnKt ic»7^ 
TIIWPIOTTY (FrjRMAZlN IJMTS> 



1 STATKJM DF'PThi | 
1 - 1 
1 ***************** 
1 lit 1.0 1 

1 11? 11.0 1 
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************************ 

1." a, I Wi 
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1 
***************************************** 
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**************** 1 
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1 Pin 
1 flin 


l.n 

p.o 
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******** 
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************************* 
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*****************( 
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0,60 
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***** 1 



**** MfANS TNaT the result IS MUT AVARAPlF 
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**** 1 


8,«2 


0,096 1 


1 ^^w^mmm^^ 

1 mn 


1.0 1 
7 . U 1 


■ WHi « ^ H V 

ft,5f) 


8.?7 

8,?b 


8.68 
8.26 


6,55 
8,38 


8,U7 
8,51 


8,59 
P.5U 


8,57 
8,57 


**** 1 


8,y5 

8,38 


0,13a 1 
o.lU 1 


1 Blft 
f 8in 


1 . (1 1 

R.O 1 


■ H^ « * H * 


ft. -^2 

P. 50 


8,59 
8.27 


8.5« 
6,Ub 


8,33 
8,35 


S.28 
P. 15 


8,51 

8,5a 


**** 
**** 


8,«0 
8,32 


0,122 1 

0,099 1 


1 99*1 
1 99 '4 


7.0 1 




8.?9 
8.53 


8.59 
8,21 


8,ai 
8,27 


8,58 

8,ia 


8,a5 


8,27 
8.50 


**** 
**** 


H.an 

8,30 


0.1O7 1 

0,1 0'i 1 

......... 1 


1 1016 
1 1016 


Q 1 

• 


ft,a() 


ft. 55 

8.56 


8.55 
8.09 


6.61 

e,ao 


8,38 

8,Uf> 




8,31 
8.29 


**** 
**** 


I 8,«5 

1 8.32 


0,109 1 

0,122 1 

.........I 


1 inun 

1 inai 

1 10«t 


"""l,0 1 
9.0 1 


8,«0 

fl.ao 
8,ao 


8,28 8.55 

8.13 8.56 
8.52 8,06 


8,ao 

6,56 

8,«2 


8,5« 
8,35 

8.ao 


**** 

8.«5 
8,15 


8,31 

8.35 
8,33 


**** 

■«....... 

**** 

**** 


1 8,38 

1 H,ao 

1 8,50 


0,096 1 
......... 1 

0,1 a9 1 
0.139 1 

.........1 


1 inu? 2,0 1 fi.au 6,50 8,55 
1 ***************************************** 

1 pnTTOM 1 ft, 36 ft, 30 8,16 


S.aa 8,20 8,74 8,33 *♦** 

***«********•**********•**•****•****♦•♦* 
8,51 8,38 ft.«9 8,32 **** 
8,32 8,56 8,22 8,27 **** 


1 8, a? 0,179 I 
***************** t 

\ 8,ai 0,13a 1 
1 8.28 o.iaa 1 


t ST (JFV 


"suf'FACEl 
ROTTOH 1 


0,051 

0.053 


0,060 
0,0 36 


0.171 
0,087 


0,07a 
0,135 


0,082 
0,1 ?5 


O.iai 
0.2UO 


0,0?7 
0,182 


***** 
***** 


1 8.36 
1 **** 


0.153 1 
***** 1 



**** mFAK:s that THF result IS NUT AVATLABL^ 



APPF^'nU I, TABLt b , NAKTirOKE l<?7b 



STATION ^1^PTH 

M 

***************** 

11? 1 . (^ 
M? n .'• 



APR la MAY 1? JDK 9 JUL 7 AU& 5 AltG 31 SFP Jn [iTT M 

***************************************************************** 
?0.5 2n.e> ?1.0 21. o 21. o ?l.b 21, <> **** 

?0.5 20,(1 21.0 21, n 21. r ?i.5 ?\,o **** 



MfAN ST.OfcV, 

p 1 1 , g 0,48 

20,9 n.tlH 



501 



12. f^ 



20 


.5 


20 


,b 


2u 


.5 


21 


.0 


21 


.0 


20 


.s 


2n 


.0 


21 


.0 


21 


.0 


21 


.0 



22,0 



21 ,n 
21. b 



* « -* * 









51 A 



5.0 



?o,b 



20.0 



21 .0 



21,0 21,0 



21.5 



?! ,(1 



**** 



gn.Q 



n.afe 






1.0 
7.0 



20,0 
20,0 



20,0 
20,0 



21 .0 
21.0 



21,0 
21,0 



21 
21 



21,5 
21. "i 



21 
21 






20, fl 
20, B 



0,57 
0,57 



Pro 

Bio 



l.f 
H.O 



20,5 
2f>.5 



20,0 



21 
21 



21,0 
21 ,0 



21 
21 



21,5 

21.5 



21 
21 






20, fl 



0,ha 






1." 
7.0 



20,5 
20,5 



2n,0 
2c.0 



21 .0 
20.5 



21 ,0 
2l,0 



21 .0 
20.5 



21, S 
21. S 



21,0 
21.0 






20, q 

?0,7 



0,4 
0,iJ<5 



lOlfc 



1 .0 
tJ.O 



20.5 
20,5 



20.0 
2o.O 



21 
21 



21.5 
21.0 



21 

21 



21,5 
21.5 



21.0 
21 .5 



♦ •** 

**** 



20,9 

20. «J 



0,53 
0.53 



10 a 3.0 



20.5 



20,0 



20.5 



21 ,0 21.0 



21.5 



21.0 



**** 



20.8 



0,09 



lOul 
lOUl 






20.0 
20.0 



10. b 

20.0 



21 ,0 
21,0 



21,0 
21,0 



21.0 
21 .0 



21,5 
21.5 



21,5 
21.5 



**** 



20, R 
?0,0 



0,76 
0,ft3 



10«? 2.0 
**************** 
MtAN SHPFACF 
flOTTUM 



20.0 19.0 21.0 21,5 21.0 21.5 21.5 **** 

***************************************************************** 

20.3 19.8 20.9 21,1 21.0 21.5 21,1 **** 

20.4 20,0 20.9 21,0 20,9 21.5 21,2 **** 



20,8 0,95 

***************** 
20,6 0,57 

20,8 0,50 



ST nFV SURFACE 
R(iTTOn 



0,2a 
0,2a 



o.ui 

0,0 



0,21 
0,19 



0.21 
0,0 



0,0 
0,19 



0, lb 
0,0 



0,21 
0.27 



***** 
***** 



20,8 
**** 



0,5« 
***** 



**** MFAM<^ THfiT THE RtSMt T IS NOT AVAILABLE 



SULPHATt MG/L 



I STATTlifJ OFPTH 

I, M 

**************** 

11? I.f 

11? 1 1 . '> 



APH la MAY 1? JiJN S JUL 7 AUG J Atit 31 SfP 30 HTT 13 



*********************************************** 
?H,b 2S.0 P-b.f^ ^5,0 2^.0 ?0,0 

?B,S 2*1.5 2S.0 25,0 2^.0 ?a,() 



****************** 
?a,S **** 

2u ,S **** 



•^ean st.oev, 

**************** 
?S,5 l,a7 

?S,2 1.50 



SOI 



1.0 

i?.o 



Pfl.5 


2a. 5 


?S.o 


25,0 


25.0 


?a,o 


2**. 5 


**** 


2H.S 


2«.5 


2S.0 


25,0 


25.0 


?a,o 


?a.5 


**** 



25,2 
25,2 



1 ,50 
1,50 



«;i« 



3.0 



30,0 



25. f> 



25.0 



25,0 



25,0 



?a,o 



25,0 



**** 



25,6 



1.99 






1.0 

7.0 



?e,5 

?H,5 



2a, 5 



25,0 

25.0 



25,0 
25,0 



25.0 
25.0 



?".0 
2*4,0 



2^,5 

2a, 5 



**** 

**** 



2'^,? 
S'^,? 



1.50 
I, SO 



RJ 



1." 



29,0 
29,0 



25.5 

25.0 



25.0 
P'i.O 



25,0 
25,0 



25.0 
25.0 



2a. 
2«,o 



2a, 5 

2<i,0 



**** 
**** 



25, '4 
25,1 



1 ,ba 
1,77 



9qa 
99U 



1.0 
7.0 



28.5 
29,11 



25.0 
25.0 



25, >' 
?a,n 



25,0 
25,0 



25.0 
25.0 



2a. 
2a, 



2a, 5 
2a, 5 



**** 
**** 



25,3 
25,2 



i.a7 
1,73 



lot^ 

101b 



l.f 

9.0 



29.0 
29,5 



2a, 
2a. 



25.0 
2a. 



25,0 
25,0 



25.0 
25.0 



2a, 
?a,o 



2a. 
25,0 



**** 
*•** 



25,1 
25,2 



1.77 
1.95 



loaft 5,0 



31,5 



25,0 



25,0 



25,0 



25.0 



2a, 



2a, 5 



**♦* 



25,7 



2,58 



in<4l 

Ifltti 



9.0 



30.5 


25.0 


25.0 


25,0 


25.0 


?a,o 


25,5 


**** 


30,0 


25.5 


2a, 


25,0 


25.0 


?a,o 


25,0 


**** 



?5.7 
25,5 



2.1b 
2,00 



lou? 2.0 

**************** 
MEAN SijRFACF 

RnTTOM 



30.0 25.0 25.0 27.0 25.0 ?a.o 2a, 5 **** 

***************************************************************** 
39, u 2u.H 25.0 25,2 25.0 ?a,0 2«,b ♦*** 

29,(1 2ii,7 2a. a 25,0 25.0 ?a.o 2^.6 **** 



25, P 2,0« 

***************** 
25, a 1,7a 

25,2 1.62 



8T DFv SURFACE 

POT TOM 



1 


.05 





.ai 





." 





,63 





.0 





,56 


n 


,<i9 





.53 





.0 





.0 



r.n 

0,0 



0,39 
0,35 



***** 
***** 



25, a 

**** 



1,69 

***** 



*«** yPAViS THAT THE RESia T IS NOT AVAJIABlE 



• •- ^-'-rj. - «^— "^ir 



^■'T' --WW 



SKvSPtNnFJi SOLIOS MH/l. 



STATTOf HF.PTh 

M 
**************** 
11? 1.0 

11? 11.0 



APk la lAV 1? Ji.ir. 9 JUL 7 A(IG 3 APK 



*********************************************** 

2,0 **** ?,0 1,0 1,0 2,0 2,u **** 

5,0 **•* ?.0 2,0 l.O 3,0 



31 SFP 30 nCT 13 

***************** 
2.U 
? , u * * * * 



Mt A'N ST.DfeV, 

**************** 
1.7 0.52 

?,2 0,75 



5oi 

5n 1 



1.0 
1?.0 



2,0 
3,u 



**** 



1.0 



1,0 
3.0 



1,0 
2.0 



2,0 
3,0 



2.0 
tj.O 






1.5 

3.5 



0,55 
1 .3H 



51H 



3.0 



5,0 



*#** 



2,0 



l.O 



2.0 



3.0 



fe,n 



**** 



^.? 



l.qu 






1.0 
7.0 



2.0 
S.o 






1.0 

«.o 



1.0 
2.0 



1.0 
1.0 



2.0 
3,0 



2,0 
2.0 



**** 
**** 



1.5 
2.5 



0,55 

1,05 



I 



9. \ fl 
ftl 



,0 




2,0 
3,0 






2.0 
3.0 



2.0 
2,0 



2.0 
5.0 



5.0 
2.0 



5,0 
3.0 



*«** 

**** 



3,0 
2.7 



1.55 
0,52 



9qy 



1.0 
7.0 



2.0 
5.0 






a.n 
i.O 



1.0 
5.0 



2.0 
2.0 



2.0 

2.0 



2.0 
2.0 






2.2 

?.H 



0.96 
1,17 



ini(k 

1016 



1.0 
9.0 



2.r) 
2." 






2.0 

3.0 



1.0 
2.0 



1.0 
2.0 



3.0 



3.0 
3.0 









0.89 
0.55 



lOurt 



3.0 



6.0 



**** 



3.0 



1.0 



2.0 



**** 



7.0 



**** 



3.H 



2.59 



loal 
ir>ai 



1.0 
9.0 



b.O 

u.o 






6,0 

a.O 



1.0 
2,0 



1.0 
2.0 



a.O 

«.o 



U,0 

(4,0 



**** 



3,7 
5.3 



2,25 
1,0 3 



lOij? 2,0 

•^fcAM SIJBFACF 

ROTTfJM 



0,0 **** 9,0 8,0 3." 5.0 11.0 *** 

********************* 4 *i^** *************************** ******** 

3,5 **** 5.2 1,8 1.6 3,1 a. a *** 

3.3 **** 3,3 2.3 1,9 2.8 3.1 *•* 



7.0 2.90 

**************** 
2,9 2,23 

2,8 t.Ol 



8T DFv 



SURFACE 
ROT T CM 



l,9o 

0,95 



***** 
***** 



?,53 
n,7b 



2.20 
0.a9 



0.70 
0,69 



1.27 
0,75 



2.95 

1,^6 



***** 
***** 



**** 



1 .82 

***** 



**** MFAMs THAT THE Bf.SULT IS NOT AVAII.AHlF 



<^ppt^(>Tx T, TA8LF 9 , NANTIfflKt: iQTfe 
TOTAL aLkAi.INITY at LAB mR/L 



STATTHh' OEPTu 

M 
**************** 
11? 1." 

11? 1 1 .ft 



APR m MAY 12 JUN <> JUL 7 AUG ^ AUG 31 SF.P 30 OCT 13 

******************* ************************************ *********** 
960, 950, O^n. 960, 960, 9^0, 9aO, ♦*** 
950. 950. 960, 960, 950. 930, ^^0 , **** 



MEAN ST.OEV, 

**************** 
950. 1S,2W 
909. 10,69 



501 
■^01 






9ao, 
950, 



«»50, 
9un, 



9an, 

9aO, 



950, 
970, 



950, 
950, 



920, 

950, 



9an, 

960, 



**** 
**** 



9ai, 
951. 



10,70 
10,69 



51»* 



3.1' 



950, 



*•** 



VSf^, 



«'60, 



960, 



020, 



9^0, 



♦ *** 



9^7. 



15, Ob 



6U« 
6uP 



1,0 

7.0 



940, 

9ao, 



**** 



950. 
950. 



960, 
980, 



9ttO, 
950, 



920, 
ObO, 



9ao, 

940, 



**** 
**** 



9^2, 
955, 



13.30 
15,06 



ft 10 



1.0 



940, 
960, 



990, 



960, 
950, 



960, 
960, 



960, 
960, 



960, 
970, 



97 0, 
950, 



**** 

**** 



95H, 
963, 



9,84 
15, 10 



9 9 'J 
09'J 



1." 
7,0 



94 0, 
960, 



**** 
970, 



950, 
900, 



960, 
970, 



960, 
970, 



910, 
920, 



950, 
950, 



**** 
**** 



945, 
954, 



IB, 71 
19,03 



lOlh 
lOlh 



1.0 

90 



960, 
970, 



950, 
950, 



950, 
950, 



970, 
960, 



960, 
960, 



950, 



960, 
9gO, 



**** 

**** 



957, 

95y, 



7,56 
7,54 



1040 



3.0 



960, 



9fi0, 



950, 



960, 



960. 



• *** 



9o0, 



**** 



965, 



12.26 



1041 
1041 



1.0 
9,0 



9S0, 
**** 



970, 
960, 



950, 

940, 



960, 
970, 



960, 
960, 



940, 

920, 



980, 
9H0, 



**** 

**** 



96 3, 
963, 



11,96 
28.70 



104? ?,0 
**************** 

MEAN Surface 

B t1 T T M 



Q90, **** 950, 940, 970. 920. 970, **** 

***********♦****♦***********************************************' 
95H, 970, 951, 95fi. 95«. 929, 9^5, **** 

963, 960, 947. 967, 957, 942, 954, **** 



966, 33, H) 

***************** 
954. 17,95 

956, 16,33 



ST nFV SURFACE 

BOTTOM 



19,32 
22, «9 



27.57 
17, «9 



5.69 
7.57 



7,89 
7,57 



7,B9 
7,56 



1^,92 
21,37 



15,10 
13,98 



***** 
***** 



955, 

**** 



17,27 
***** 



**** MtAMS TWaT THF result IS NOT AVATLAHLE 



APPFNOTx I, TAHLfc U) » NAMTlrOHt fTh 
RFACTTVF SILICATt AS SI ^-G/L 



1 STATTGv OFpTH | 
1 i-i 1 
1 ***************** 
1 tl? 1.0 1 
1 U? I t . 1 


APH la mAV 1? Jll' <9 
************************ 

0,05 O.nb 0,05 
O.Ob o.ns 0,05 


JUL 7 AUG 3 AUG 31 SF^^ iO uC T 13 1 

( 

***************************** ************ 

0,10 0,15 0,10 0.10 **♦* 1 

0,10 0,15 0,«0 0,10 **** 1 


Mhiiv ST.OtV, 1 

****************! 
0.09 0,0 3H 1 
0,13 0.125 1 


1 •■■•■••*■■ 

1 ?0\ 


12.0 1 


o.n^ 
0,05 


0.05 
0.15 


n.05 
0.05 


0,05 
0,10 


0,15 
0,15 


0,10 


0,10 
0,35 


**** 1 
**** 1 


n.o« 

0, Ih 


0,039 i 

O.l 10 I 
......... t 


1 ^*^^MiW««| 

1 SIR 


1.0 1 


0.(15 


0,05 


0.05 


0,10 


0.15 


0,15 


0,10 


**** ( 


11.09 


0.0 U5 1 

......... 1 


1 •••■'■^^■« 


l.U I 
7.0 1 


0,05 
0,05 


0.05 
0,05 


0.05 
0,05 


0.10 
0,10 


0,15 
0.15 


n.io 

0.10 


0.10 
0.10 


**** 

**** 


0.09 
0.09 


0.038 ( 
0.0 38 1 


1 Bin 
1 Hi n 


1." 

f»,0 


0,05 
0,05 


0.05 
0.05 


0,05 
0.05 


0,10 
0,10 


0,15 
0.15 


0,20 
0,25 


0,15 
0.15 


**** 

**** 


O.lt 
0,11 


0,061 1 

0,075 1 

......... 1 


1 ••■•■^•» 

1 Pq« 
1 QQa 


7.0 


0,05 
0,05 


0,05 
0.15 


0.05 
0,05 


0,10 
0,10 


0,15 


0,10 
0.15 


0,10 
0,10 


**** 
**** 


0,09 
0,11 


0,0 58 1 

0,0«5 1 

......... 1 


1 lou 

1 lOlh 


t.o 


0,fi5 
0,05 


0.20 
0.15 


0.05 
0,05 


0,10 
0,10 


0,15 
0,15 


0,15 
0.35 


0.20 
0,20 


**** 
**** 


f) , I 3 
0,15 


, 6 U 1 

0,10a 1 
.........I 


1 louo 


1,0 


1 0,05 


0.25 


0.05 


0,10 


0,15 


0,20 


0,15 


**** 


o.iy 


0.075 1 
......... 1 


1 I cm 
1 lom 


t.o 
P.O 


1 0,05 
1 0,05 


0.25 
0.05 


0.05 
0.05 


0,10 
0,10 


0.15 
0,15 


0,15 

0,30 


0,20 
0,25 


**** 
**** 


1 0,1^ 
1 . 1 u 


0,075 1 

0,103 1 

......... 1 


1 loa? 
1 ******** 

1 MEAN 


******** 
sijivFAce 

BOTTOM 


1 0,05 0,15 0.05 
************************* 
t 0,05 O.lt 0,05 
1 0,05 0,09 0,05 


0,05 0,15 

**************** 

0,0«» 0,15 

0,10 0,15 


0,15 0.20 **** 
************************ 

0,1*^ o.m **** 

0,2b 0,18 **** 


1 0,11 0,063 1 
***************** 1 
1 0,10 0,0^6 1 
1 0,13 0,086 1 
.^.•. — .....« — .. 1 


1 ST DFV 


SURFACE 
PLiTTUM 


1 0,000 
1 0,000 


0,0ft8 
0,053 


0.000 
0.000 


0,021 
0,0 

V H V V V » W 


0,000 
0,000 


0.039 
0,106 


U . y 6 
0.095 


***** 
***** 


1 0,11 
1 **** 


0,072 1 
***** 1 



**** MFANs THAT THF HESULT IS NOT AVAILABLE 



APPt^DTx I. TABLE U • NANiTTrOt<f- l«7h 
SFCThT disk OfcPTH M 



1 STiTTON 

1 ********* 

1 11? 
1 1 1? 


nFpfH 1 

"> [ 

******** 

i.n 1 

11. n 1 


APH 111 MAY 1? JUN Q 

1.S l.b ?,f>^ 
**** **** **** 


JUL 7 AUG T, AUG 11 3FP 30 UCT 13 1 

1 

***************************************** 

3.7 h.9 ti,0 i,2 ?.S 1 

**** **** **** **** **** 1 


--fAN ST.htv, 1 

1 

****************! 

5,3 l.M 1 

**** ***** 1 


1 SOI 
1 SOI 


1,0 1 

1 ? . ri 1 


l.b 
**** 


1.5 

**** 


3.0 
*«** 


6.0 

**** 


6.5 

**** 


5.0 
**** 


3,1 

**** 


2. a 1 
**** 1 


5, '9 

*** * 


2,36 1 

***** 1 

... — .... 1 




%,o 1 


Q.9 


0.0 


1.0 


2.7 


«.«» 


2.H 


1.7 


O.H 1 


l," 


.... — ...1 


1 6U« 
1 ^u^ 


1.0 1 
7 . " 1 


l.i 


1.2 

**** 


**** 


4,0 
**** 


6.<» 

**** 


3.5 

**** 


3.1 

**** 


2.3 

**** 


3.1 

**** 


1 .ft! 1 

***** 1 

......... 1 


1 810 
1 RIC, 


1.0 ( 


1.7 

**** 


O.H 
**** 


1.« 
***« 


2.1 

**** 


tt.3 

**** 


1.5 

**** 


1.<J 
**** 


1.2 
**** 


1.« 
**** 


1,07 1 

***** 1 

......... 1 


1 •••••«*^« 

1 Q<JU 


1.0 ' 

7.0 1 


**** 


1.7 

**** 


1 .5 

** ** 


3.3 

**** 


4.1 
**** 


J.O 

**** 


3,1 
**** 


1 .h 
**** 


2.5 

** ** 


0.<»7 1 

***** 1 

......... 1 


1 w*«wwsa 

1 Iftlfe 


1.0 1 

q.O 1 


1.7 


1.5 
**** 


1 .H 
*** * 


2,0 
**** 


5.1 

***♦ 


2.0 
**** 


2.5 

**** 


**** 


2.3 

*** * 


1.18 1 

***** 1 

......... 1 


1 ^^■•SMvw^a 

1 inofi 


3.0 1 


0,7 


o.fl 


1 .5 


2.0 


a. 2 


2.3 


1.5 


0,R 


1 1.7 


l,lte 1 
.....1 


1 ■■■•••^^•^a 

1 inai 


1.0 

g.o 


0,7 

**** 


0.7 
**** 


1.0 

**** 


3,« 
*** * 


5.7 

**** 


2.'^ 

**** 


**** 


1.3 
**** 


1 2.1 

1 **** 


1.71 1 

***** 1 
.........I 


1 l(ui? ?,i) 1 0,8 0.7 0.8 0,7 «.n 1.5 0.<J ft.H 

1 ********************************************************************************* 
1 MfAM SURFACE 1 l.i 1.1 1.8 3.2 5. A 2," 2.2 1.S 


1 1,5 1,131 
*****************! 
1 2. a 1.62 1 

1 **** ***** 1 


1 »^«^a^ai«| 

1 9T ()FV 


SURFACE 
HOTTQM 


o.ab 
***** 


0.-50 
***** 


O.Hl 

***** 


***** 


1.17 

***** 


1.14 
***** 


O.flb 

***** 


0.67 
***** 


1 2.4 
1 *•** 


1 .62 I 

***** 1 



**** MFAN.s THAT TriF Pt3LlLT IS NUT AVAfLAflLt: 






1 STATTON 

1 ********* 
1 11? 
1 11? 


DFPlM 1 

M 1 
#******« 

t.o 1 

11.0 1 


APrt lU -^AY 1? Jlcv 9 
************************ 

I a . o 1 2 , ft 1') . *» 

1 2 , H 1 2 . h 9 . ^ 


JUL 7 AUG 5 AfG 51 SFP 30 OCT 15 1 

1 

***************************************** 

11,0 6.6 7,6 (*,5 **** 1 

0,2 8,0 S,f «.^ **** 1 


M F_ A i.l 

10,5 
9.2 


ST.OtV. 1 

1 

*********! 

1.98 1 

2.99 1 


1 Sfn 


1.0 1 
1?.0 1 


1?.H 


12." 
12. b 


10.5 

10.1 


10,6 
6.S 


8,6 


8,1 
7,9 


9.5 
6.3 


**** 1 
* * * * 1 


10,3 
9,2 


1 ,71 1 

2,69 1 


1 ^iP 


5. 'J 1 


12, « 


11 .** 


1 o.ti 


io,e 


8.3 


^.'> 


9,2 


**** t 


10,1 


1 .9h I 


1 6a« 

1 fcU" 


1.0 
7,0 


12. '^ 
12, t) 


12.2 
12.2 


1 1 ,0 
10.2 


U.2 

6.6 


8,7 
8.5 


7,6 

7. a 


9.5 
9.3 


**** 1 
**** 1 


10,5 
9.9 


1 ,83 1 

1,93 1 

......... 1 


1 Rio 
1 BIO 


1.0 


12.2 
12.6 


11.7 
11.7 


1 0.6 
10.2 


11,0 

lo,a 


8.3 
6.2 


6,3 

5, ft 


9.5 
9.2 


**** 
**** 


9,9 
9,7 


2,10 1 

2,55 1 

......... 1 


1 <}9'4 


1.0 

7.0 


12. o 
12,5 


12.5 
12.0 


1 n.o 


10. a 
9,u 


8.3 
8.2 


7.0 
7.5 


9.6 


**** 
**** 


10,1 
9.9 


2.01 1 

1 ,88 1 

......... 1 


1 MV^VM^ViPai 

1 101*, 
1 \0\h 


1.1 

Q.O 


12.2 
t 12. & 


12.1 
12.2 


10, ft 
9,8 


10,8 
9,0 


8.« 
8.5 


7. a 
5.1 


9.2 
9.2 


**** 
**** 


10,1 
9,5 


1 , H u 1 

2,52 1 
......... 1 


1 in«o 


5.0 


1 12.2 


n ,6 


10,8 


11,2 


8.U 


6,5 


9,<J 


**** 


10,0 


2,oa 1 
.........I 


1 WWWWWfl 

1 ln«1 

1 loal 


1." 

9,0 


1 12.1 
1 12. u 


I 1 ,b 

II ,6 


10,6 
9,5 


10,9 
9," 


8.5 

8. a 


**** 

**** 


9,2 
9,5 


**** 
**** 


10.5 
1 10,1 


1 ,59 1 

1,58 1 

......... [ 


I **************** 

1 MEAN Sl.i»PACF 
1 R.lTTOM 


I 12.0 11. « 10,5 U.2 B.h **** '»,? *♦** 
***************************************************************** 
1 12.5 12.0 HI. 7 10,9 8.S 7,2 9.2 **** 
1 12, to 1?,2 <*.«» ''.O 8.5 ^.2 «.*^ **** 


1 10,5 1,55 1 
*********** ****** 1 
1 10,2 1.73 1 
1 9,6 2,20 1 


1 ■ ^ tb OT ^ M W H 4 

t ST DFV 


rdrfacf 

BOTTOM' 


1 0,21) 
1 0,15 


0.56 


n,20 
0.35 


0,25 
1 ,?.i} 


0,15 
0.17 


0,63 
1 ,5ft 


0,?h 
1.13 


***** 
***** 


1 10.0 

1 **** 


1 ,95 1 

***** 1 



**** MFAMa THAT THE RESULT IS NOT *VATL4RLt. 



APPENDIX I, TA6UE 13 » NA^TICOKE l*»7b 
DTSSOLVf-O OXYGEN X SATURATION 



STATTOW DEPTH 

M 
**************** 

112 U« 



AP 



K la MAY 1? JU>i <» JUL 7 AUG 1 AUG i\ SEP 30 OCT 13 



***************************************************************** 
92. 101. lOS, 113. <»?, 85. ««, **** 
QS. 101. 7fe. 91, eh. 37. «%• **** 



MEAN ST.Otv, 

**************** 
96, 10, 7u 
«2. 21,23 



501 
•501 



1.0 
12. n 



9ft. 
9U, 



97, 

100, 



1 02, 
«1. 



Ml, 
61. 



92. 

90, 



87. 



"0, 
5«, 



**** 
**** 



9b, 

Bl, 



fl.30 
17,20 



51« 



3." 



'^7, 



ini . 



102, 



U3, 



fl9. 



76, 



90. 



**** 



95, 



11,79 



648 



7,0 



92, 
92, 



100, 

loo. 



106, 
fl7. 



116, 
67, 



92, 

91, 



83. 
61. 



91, 
92, 



**** 

**** 



97. 

90, 



11,05 
5,89 



flio 
8) 



1.0 
8.0 



9a, 
97, 



101, 
99, 



105, 
87, 



115, 
105, 



69, 
68. 



69. 
59, 



92, 
89. 



**** 
**** 



95, 
89, 



l'i,<J8 

ia,8«j 



9qu 
99ti 



l.U 
7.0 



95, 
93. 



tOl , 
99, 



101 , 
86, 



107, 
91. 



89, 
88. 



76. 
80, 



91, 
93, 



**** 
**** 



9u, 

90, 



10,21 
6,0b 



1016 
10 J 6 



9.0 



93, 
97. 



101. 
101. 



loa, 

81. 



113. 
89, 



91. 
90, 



73. 
53. 



85. 

82, 



**** 

**** 



94. 
85. 



13.17 
15.7b 



loan 3,0 



99. 



101 . 



101 , 



Ua, 



91, 



71, 



8«, 



**** 



9a, 



13,90 



1041 
1041 



1 ,0 
9.0 



95. 
97, 



99, 
99. 



101 , 
78, 



113, 
93, 



91. 
91 , 



**** 
**** 



89. 
90, 



**** 
**** 



98, 
91, 



8,65 
7,39 



1 4 2 2.0 
**************** 
MEAM SURFACE 
BOTTOM 



94, 99, 101, 119, 92, **** 89, **** 

***************************************************************** 

94, 100, 103, U3, 91, 78, 89, **** 

95, 100, 82. 88, 89. 66, 84, **** 



99. 10,75 

***************** 
96, 10,84 

87, 13,64 



ST OFV SURFACE 
BOTTOM 



2.60 
2,08 



1.37 
0.90 



1.99 
4.46 



3,13 
13,31 



1.32 
1 ,86 



6,93 

I 9 , 6 1) 



3,03 
13,62 



***** 
***** 



92, 

** ** 



12,83 

***** 



**** MFANS THAT THE RESULT IS NOT AVAILABlF 



4PPfK.n)r,( I, TABLE la , NAN-TirOkE l<>7h 
TOTftL PHOSPHORUS HG/L 



STATION nF-PTH I APH lu MftV I? JU^i ^ JUL 7 AUG 3 AUG 11 3FP i<i UCT 11 

********************************************************************************* 

t)? 1.0 I u,oi5 o.oofe o.on? n.ou 0,010 o.ooh 0.0^9 0,007 

n? 11,0 I 0,012 0,011 0,015 0.013 O.OttJ 0.007 0,003 0,002 



-FA'"- ST.OEV, 

**************** 
o.nop 0,0035 
n.ooQ o,oo«7 



•5 1 1.0 I 0.012 0,0 Ob 0,01 a 0,007 0,011 0,0 ?h i.»,ini5 o,nn<» 

Sol 1?,0 I 0,0 1 to 0,0 12 0,0 11 0,022 0.0 10 0.0 10 0.0 nq 0.n08 



0,011 
n.0l2 



0,0074 
, <) U fe 



SlW 



3.0 ICOIS 0,010 0,0 09 0.015 0,011 0.010 0,(tO'* 0,011 



n.on 0,0024 



*.4H 1.0 I 0.012 0,006 0,007 0,0l2 0,009 O.OU 0,008 O.oOfe 

huR 7.0 I 0,010 0,007 0,011 O.OU 0,012 0.009 0,008 0,005 



0.009 
O.OOQ 



0,0 02"^ 
0,002<> 



I 



fl1 
f^\ 



H.O 



I 0.012 
I . 1 h 



0,015 
0,021 



0,01b 
0,015 



0,02 
O.OU 



0,013 
0,013 



0.009 
0,008 



, 1 
U , 1 B 



0,0 08 

o,on«5 



0,013 

, 1 il 



0,O0tt0 
0,005u 



99j1 
99 '4 



1.0 
7.0 



I 0,0fi9 
I 0,0 09 



0,010 
0,0l« 



0.0 25 
. 1 ft 



0,013 
0,010 



0,03h 

o.oiy 



0,006 

. 1 a 



, I) 9 
0,011 



0.007 
0,008 



0,015 
0.013 



, 1 d 
0,0 39 



101 6 



1,0 I 0,012 0,010 0.010 OtOlb 0,010 0.O0 3 0.0 09 0,010 
P,0 I 0,023 0,013 0,015 0,012 0,Oia 0.003 O.oJl 0,o58 



0.010 
0,019 



0,003b 
0,0166 



loyo 



^,0 t 0,015 0,018 0,013 0,013 0,012 O.OOH 0,0 12 0.010 



0,013 0,0030 



lOai 1.0 I 0.012 O.Oto O.OIU 0.029 O.OU 0.006 0.008 0.0O9 

loai o.'i I 0,013 0,01^ o,o?o 0.012 0,017 0.O12 o,oofe o.oin 



0,013 
0,013 



0.0072 

o,ooa2 



loa? 2,0 I 0,01b 0,018 0,015 0.o2a 0,oi3 O.ois o.oib o.oii) 

********************************************************************************* 
M£4h SDPFACFJ 0,015 0,011 0,013 0,0l6 , 1 ii 0,010 n,()09 g,00t> 

ROTTOm I O.Ola o,oia 0,015 0,Ola 0,015 0.009 0,009 0,013 



0,0 16 0,0035 
***************** 
0,012 0,0055 
0,013 0,0077 



ST nfV anPFACF I 0,0025 0,00«^ 0,O(i'53 O.OOba O.OOPO 0,0070 0,0026 0,0023 

RfiTTU*^ io,ooa9 o,ooab n,no3a o.ooai 0,0u21 o,oo36 o,ooa7 0,0199 



0.012 0,0065 
**«* * ****** 



**•* MfANS THaT THF RESUIT IS NOT AVATLAHLF 



APPt^OIX I, TABLf 15 ( NAWTirOft l<'7h 

FTLTEHtO »£ACTIVf PHHSPhOPuS ^g/L 



STATTO-^- OfPTM I APR !« MAY I? Jn^ 9 JUL 7 AUG 3 AUC, 51 SEP 30 OPT 1^ I ►^FAN ST.0£V, 

n? 1 i» i o.ooa o.noa o.no? o,oti5 o.oni o.oo^ .i.oni ***** i 0.003 o,t>aib 

,,p n'o I 0,00a o.ana o.noa o.ooa 0.003 o.oo'j 0.1)02 ***** i o,no« o,oo06 



01 101 o.ooa o.ooa d.noa 0.003 0.003 o.0?2 o,oo2 ***** 1 n.on^ o.ooTl 

PI ,?;o I 0,00a O.noa O.OOa 0.011 0.002 0.007 0,003 ***** I o.OuS 0.0031 



5,« ' 5,0 I O.ooa O.OOU 0.003 0,006 0.002 0.001 0.0')2 ***** I 0.003 0,0017 



fea« 
fea« 



1 I o.ooa 0,003 o.ooi 0,00a o.ooi 0.003 0,002 ***** 
7^0 I O.OOa 0,003 0.003 0,006 0,002 0.002 0.002 ***** 



t 0,003 
I 0,003 



. r) n 

0,001s 



«10 
«10 



10 10 002 O.oOa 0.007 O.OOS 0.001 0.002 0.003 ***** 1 O.O03 0,0021 

(\[o I oiiioa 0,00a o.noa o,005 0,002 0.003 o.no2 ***** 1 0.003 o.oou 



Qdli 
qqa 



1 (I 10 UO3 0,00a 0,Ul6 0,003 0,01a 0.005 0,003 ***** I O.007 
7^0 I 0,003 0,005 0,005 0,003 o.ooa 0,009 o,00U ***** I o,005 



0,0056 
0,0021 



lOlh 
1016 



1,0 I 0.002 0,003 0,003 0,005 0,001 0.001 0,003 
9,0 I 0,003 0,003 0,004 0,00a 0,00s 0.003 0.003 



***** I 0,003 o.ooia 
***** I o.ooa 0,0008 



loao 



3.0 \ o.ooa 0.003 0.005 0,003 0.002 o.ooa o..)03 ***** I 0,003 0,noo7 



1 a 1 1,0 10,002 0,003 

io«i 9,0 I 0,003 0,003 



0,003 0,019 0,002 0.002 (1.1103 ***** I n.OOS 0.0063 

0.005 0,00a 0,002 0.003 o.iiOa ***** I 0,003 0,0010 



lOa? 2,0 I 0.003 0,003 

******************************** 

MEAN SLJRFACEI 0,003 0.003 

BOTTOM I o.ooa 0,00a 



0,003 0,006 0,003 o.ooa 0.003 ***** I 0,00a 0,0011 

A***************************************************************** 

0.005 0,006 0,003 O.OOS U.002 ***** I o,00a 0,0037 
00a 0,005 0,003 0,00a 0.003 ***** I o.ooa 0.0017 



ST OEV SURFACEI0,n009 O,O00S 
ROTTOH 10,0005 0,000« 



o,ooa2 o,00a7 0,0059 o,oo63 n,ooo7 ****** 1 o.ooa o,003o 
o'o007 0,0027 0,0012 0,0026 0.0009 ****** I ***** ****** 



**** MEAMS THAT THE RESULT IS VQT AVATLArtl.E 



4PPF»nTK I, TABLE Ife « ^A^TIrOKE l"??*} 
■ TOTAL K.ItLOAML ^ITRnGFN f-G/L 



STATTO'^' OFpTH I APR \u mAy 12 Jii.J <? JUL 7 AUG 3 AUG 31 SFP Jd nCT 13 

H I 
********************************************************************************* 

11? 1,0 I 0.330 ft.ino o.jus 0,500 o.aas 0.1«»0 0.22^ ***** 
11? 11.0 I 0,^ao 0,20') o,2<'0 0,2«S 0.23S 0.205 O.l^S ***** 



MfAw ST.nev, 

**************** 
o,25u n.OTSO 
n,22fe 0,03<»a 



Sni 1.0 I 0.261^ 0,160 o,2WS 0,210 u.3«J5 0,<j?5 0.l<»b ***** 

Sot 1?.0 I O.JIO O.lhS 0,255 0,3U0 0,2il5 0.?0n ().20b ***** 



o,?7h 



0,1009 
0,062a 



SlH 



5.0 



0,2'>0 U,?Ob 0.3flS 0,2bS 0,235 0,210 u,20o ***** 



o,24iJ 0,na?e 






1.0 
7.0 



I 0.2B5 
I 0.230 



0,1*15 
0.1S5 



0.255 
0,280 



0,265 
0,230 



0.220 
'•.230 



0.2^0 
U,290 



0.215 
0.215 



***** 
***** 



0.235 
0.233 



O,oaflt> 
,0aa5 






«1 

Pi r» 



1.0 
8.0 



0.2fl0 
0.315 



0,?*.5 
0,330 



0,235 

0,520 



0,300 

0,260 



0,2U5 

0,2uo 



0.220 
0,3«o 



0.1O5 
0.2a5 



***** 
***** 



0,2<19 
o,2<»3 



0.0 36 
0.0U26 






7.0 



I 0,250 
I 0,265 



0,250 
0,27 



0.2^5 
0,3^0 



0,280 
0.230 



0,63 
0.26f> 



0.185 
0.275 



0,22 
0.515 



***** 
***** 



0.291 
0,279 



n,l52l 
'^.0367 



10J6 1,0 I 0.265 0,285 

1018 9.0 I 0.530 0,2''0 



o,2«'5 o,aeo 0,300 0.075 o,?5o ***** 

0,335 0,215 0,255 0.100 u.235 ***** 



n,?79 
0.251 



0,1182 
0,0608 



loao 



3,0 I 0,530 0,325 0,295 0,255 0,225 0,230 0.250 ***** 



n.273 0,0a57 



loai 



1,0 I 0,305 0,?«5 0,280 0,320 0,2a5 0,215 a,2'40 ***** 
9,0 I 0,260 0,2<'0 0,iin5 0,220 0.2'iO 0,26(i u,2in ***** 



0.270 
n,269 



0,0579 
0,0656 



lOa? 2.0 I 0.280 0,300 0.275 0,305 0.2«5 0,195 0.235 ***** 
********************************************************************************* 
MEAM SM^FAcei 0,285 0,?32 0,271 0,500 0,298 0,218 0,222 ***** 
noTTHM t 0,27'ii 0,2UU 0,318 0,2a9 0,2ii« 0.259 0.227 ***** 



0,262 0,059a 

**************** 
0,2ol 0,0766 
0,257 0,0566 



ST nFV SUSFACF I 0.0509 0,075a ii,02a7 0.0706 0,1275 0,0859 0,0212 ****** 
BOTTHH 10,059a 0,0683 0,0a92 0,043l 0,0107 0,078f> 0,0a6a ****** 



0,259 0,0688 
***** ****** 



*«** mfams that the result is mdt avatlahlE 



APPtunlx I, TABLt 17 . NAMirOKE I97b 
FTI.TERFD Nn? + Nn3 mG/L 




si; s'oT'o'pin 0.270 O.iaS 0,165 0,150 0.08b O.iaO ***** I n.lbl I'^HH^ 



6aft 



1 I 0.205 t».?S5 0,110 0,160 0,110 0.055 a. lib 
7^0 I 0.200 0,280 O.lfrO 0,185 0,155 0.055 0.115 



***** I 0.1U7 0,0665 
***** I 0.15<> 0,0657 



I 

w 

I 



Hi (\ 
fll 



1 I 0.1«»5 0.^05 O.UO 0,170 0,1«5 0.1T5 0.155 
«;0 I 0.200 0.26b 0,170 0,lfl0 0,^5 0.155 0.155 



***** I n.i7? o.Ohao 
***** I n,l76 o.n«6i 



QQU 

'*«•• — • 

1016 
1016 

loan 

in '4 1 
l(*ai 



1,0 1 o.l<»5 0,210 o,i?5 

7,0 I 0,1«»5 0,200 11,160 

1,0 \ 0,205 0,200 0.150 

0,0 I 0,20b 0,1<»5 0,210 



0,200 
0.220 

0,200 
0,185 



0,200 
0,170 

O.IPO 

0,1 an 



0.055 
0,070 

, U 7 5 
0.200 



1,0 I 0,225 0,?60 0.1«0 0,180 0,155 0.095 

I'o I 0,250 0,260 0,120 0,1<»5 0,155 0.070 
9^0 I 0,215 0.210 0,210 0,180 0.150 0.17S 



0.120 
0,125 

I « * M « W « 

S' , IL J J 

ij.120 

0,155 

0,155 
0.155 



***** I n.l5« 0,058H 

***** I 0,165 0,0bl5 
■ ■■«»••»-••»» — »"■""•••"""■ 

**-.** I n_l55 0.0^*93 

***** 1 0J7Q 0,0351 

***** I 0.1o7 0,057<» 

***** I n.lb'J 0,0671 

***** I n.lft? 0,0515 



lOa? ?,0 I 0,255 0.285 0,150 
**************************************** 
MEAiM SUWFACEI 0,210 0,255 0,127 
BOTTOM I 0,202 0,229 O.l^i 

ST OEV SURF*CEI0.nia9 0,0317 0,0l50 
HnTTHM |0,n070 0,0?99 0,0259 



0,100 

******* 

0,172 

0,193 



O.iaO 0.055 0,125 ***** I 0.159 0,0766 
*************************************************** 
0,1^0 0,075 0,126 ***** I 0,158 0,0591 
0,106 0.157 0,150 ***** I 0,181 0,0^88 



0,0217 0,0250 0,0220 0,0108 ****** I 0,168 0,0561 
0.0158 O.Olia 0,0771 0,0666 ****** t ***** ****** 



**** MFftKJS THAT THE PtSiiLT IS wQT AVAILABLE 



APPt^OIX I, TftBLt 18 , r,lA^TI^nKE l<?7fc 



1 STftTTO''J DFpTM 1 APK la mAy 1? 

1 M 1 
1********************************* 

1 11? 1,1) 1 0,0?0 O.OIfe 

1 11? 11.0 lo.oirt 0,0 oa 


J^l^ 9 JUL 7 AUG 3 Al<6 31 SEP 50 OCT 13 ) 

1 

************************************************< 

i),orib O.Olfl 0,0^6 0,002 u.'.toa ***** i 

0,01 a 0.016 0,0"^ 0,0 04 u.iioe) ***** i 


i^'tAM ST.DtV, 1 

o.nio 0,0074 ) 
o.oii n,005B 1 


1 «;ni 

1 SOI 


1,0 1 
1?.0 I 


0.052 
o.o?2 


0,01 a 
0,f.n6 


, 1 1 1 


0,012 
0,0 2S 


O.Ortrt 
, H 


, H 
0.002 


0.002 

0.004 


***** 1 
***** 1 


n , n 1 ? 
n.nis 


0,009b 1 

0,ftl34 1 

......... 1 


1 =i1H 


5,0 1 


O.Ola 


, ? n 


fY , n 1 a 


0,01b 


n , n a 


0,004 


U .006 


***** 1 


n , n 1 1 


0,0064 1 


1 ha^ 

1 ^UA 


1.0 1 
7,0 1 


0.0 ?B 

o.oga 


, 1 a 

O.OOH 


0,012 
0,014 


o.uiu 

0.014 


0,004 
, ft 6 


0,002 
0,014 


0,00b 

o.ooa 


***** 
**** A 1 


0,01 1 
0,012 


0,00fl« 1 
0,0067 1 

......... 1 


1 ftio 
1 eio 


1,0 1 
fi.O 1 


0,0?'5 

0,01 4 


0,012 

0,010 


0,010 
0,010 


o.ou 

0,006 


o,on« 

O.OOfl 


0.0 fl« 
0.008 


. H 
1) ,006 


***** 

***** 


0,012 
A, 009 


0,O0bS I 

0,0026 1 
......... 1 


1 QP« 
1 OQU 


7,0 1 


0,Olf» 

o,<nrt 


o,o?o 
0,010 


0,010 
0,010 


O.OOb 
0,020 


0,018 
0,0 0ft 


0.002 
0,004 


. ij 1 4 


***** 
***** 


0,011 
0,012 


0,0067 1 

0,0059 1 

......... 1 


1 mih 

1 I01f< 


1.0 1 

9.0 ( 


. 1 h 
0,01H 


o.n Ob 

0.006 


0,006 
0,012 


O.Olft 
0,004 


0,008 

o,onh 


0.002 
, P 


y , u 6 

II ,1)0 a 


***** 
***** 


n,009 
n.ooe 


0,0051 1 

0,0051 1 

.........I 


t inyo 


3,0 1 


0,02« 


, a 


0.004 


O.OOb 


0,004 


. 8 


, 1 


***** 


0,009 


0,0072 1 

......... 1 


1 ifiiii 
1 1 oai 


1,0 1 
9,0 1 


0.012 
0,01t> 


0,008 
0,(1 om 


0,010 
0,014 


O.Oltt 
0,012 


0,008 
O.OOH 


0.004 

0.0 02 


, fU) 8 
, t) 4 


***** 
***** 


rt,009 
1 0,009 


0,0032 1 

0,0055 1 
......... 1 


1 ********************************************************************************* 
1 MtAN 9llH^ACF.( 0.0?O 0,013 O.OOQ 0.012 0,007 0,00« 0,ii07 ***** 
1 ROTTOH 1 O.OIQ 0,007 , 1 ft O.OIS 0,007 0.006 u.i.iOh ***** 


1 0,0 09 0,0 3b 1 
»****************! 

) n.OlO 0,0064 1 
1 0,01) 0,0071 1 


1 ST nfv 


SURFACEIO,0069 
Rl.lTTDM lo.ooja 


0,00^3 

0,0022 


0,0029 
0,0091 


0,004b 
0,0083 


0,0041 
0,0011 


0,0026 

O.O043 


0,0 29 
0,0037 


****** 
****** 


1 0,011 

1 ***** 


0,0067 I 
****** 1 



«*** MFAMS THAT THE RESULT IS MOT AVAILAflLF 



4PPf^^T1i T, TAHLt 19 , NAWTIfUKE \97h 
CHLOWOPhyLL a l/G/L 



1 STATION 

i 

1 ********* 

1 11? 


DfpTH 1 

M i 
*******< 

1.0 1 

1 1 . r. 1 


APR \U MAy 12 JIJ'^J 9 
r************************ 

a. I ?.s i.i 

**** **** **** 


JUL 7 AUG 3 Al;(i jl HEP 3" UCT 15 1 

1 

******************* *********************'! 

2.2 1.2 2.6 «.2 ?,6I 
**** t»*« **** **** **♦* \ 


MFAN ST.DEV, 1 

****************! 

2,h ,fltj 1 

**** ***** 1 


1 501 


1,0 1 

i?.o 


2.2 

**** 


**** 


3.0 
**** 


l.S 

**** 


**** 


2.1 

**** 


5.6 

**** 


3.'* 1 
**** 1 


**** 


0,91 1 

***** 1 

— ....... 1 


1 S1« 


5.0 1 


3.3 


3.0 


3.0 


3.9 


l.'i 


3.5 


3.0 


5.2 1 


3.0 


0,75 1 
......... 1 


I M ^ ■ <P ^ ^ V ^ a 

1 fi«« 


1.0 
7.0 


2.0 
**** 


3.0 
**** 


**** 


2,« 

**** 


1.8 
**** 


2.5 

**** 


3.9 

**** 


1.9 1 

**** 


2.7 

**** 


0,76 1 
***** 1 

.........I 


1 ««w«aiOTMa 

1 811 


1." 
«,0 


3.6 

**** 


3.0 

• *** 


3.1 
* *** 


2.9 

**** 


1.5 
**** 


**** 
**** 


4.0 
**** 


2.3 

**** 


**** 


0,6o 1 

***** 1 

......... 1 


1 wBaw«kww« 

1 QQil 


1.0 
7.0 


2.« 
**** 


***« 


5.<« 
**** 


1.7 

**** 


l.-J 
*** * 


5.2 

**** 


2.8 

**** 


2.U 

♦ *** 


2.5 

**** 


0,fa8 1 

***** 1 

......... 1 


1 ^^^^^^^^ia 

1 mife 


1.0 

9.0 


1 2,fe 
**** 


3,0 
*•** 


3.6 
**** 


«.3 

**** 


**** 


3.6 
**** 


2.V 
**** 


**♦* 


**** 


ri o^ 1 

***** 1 
......... 1 


1 WW«B«IS«I 


5." 


1 a.o 


3.0 


4.1 


«.2 


l.*J 


**** 


3,0 


2.3 


1 3,0 


n,96 1 
......... 1 


1 ^^^«^^*«Ba 

1 inai 

1 lOUl 


9,0 


I i.b 
1 **** 


3.0 
**** 


3.7 

**** 


2.5 

**** 


1.6 
**** 


3,9 

♦ *** 


3.H 

**** 


2.3 

**** 


1 3.0 
1 **** 


o.fla 1 

***** 1 

......... 1 


1 in«? ?,o 

1 BOTTOM 


1 3,5 l.S 3.6 

************************* 
1 2.9 ?,B 3.3 
1 **** **** **** 


5,7 l.b «.l 3.3 2.6 
**************************************** 
3,2 1.5 3.2 3.3 2.5 
**** **** **** **** «*** 


1 3,5 i,ia 1 

*****************) 
1 2,R 0,H7 1 
1 **** ***** 1 


1 ST HEV 


SURFACE 
POTTUM 


1 n,7a 
t ***** 


n.ai 

***** 


0.27 
***** 


1.33 
***** 


0,16 
***** 


n,7a 
***** 


o,a9 
***** 


0.S7 
***** 


I 2,« 
1 **** 


0,67 1 
***** 1 



**** yF.A^J9 THAT THE RFSUL T IS NOT AVATLABlF 



APPEMMx 1, TftBLfc 20 r NAfjTirOKt \97h 
CHLnROPHvLL 6 UG/L 



STATTO*' nFPTH 1 

M 1 

11? * l.O 1 

n? n ,0 t 


APk m vAY 12 Jil-J 9 JUL 7 AUG 5 ACT, 31 SEP iO OTT 13 1 

1 
(******♦*****♦***************************************************< 

ij.2 n.a 0,6 0,6 o.s 0.7 0,9 n.9 1 
**** **** **** **** **** **** **** **** 1 


yf4.Ni ST.DLV, 

**************** 
0,6 0,2*^ 
**** ***** 


50 1 

sot 


1.«> 
1?.0 


o.a 
**** 


0.^ 

**** 


0,& 
**«* 


1.0 

**** 


0.5 
**** 


0,8 
**** 


K> , 6 
**** 


0.8 1 
**** 


0,7 
**** 


0,21 
***** 


5tP 


^.'^ 


0.3 


O.a 


0,? 


1.0 


,6 


0,8 


".7 


1.2 


0,7 


0,29 




1." 
7,0 


0,3 
**** 


o.« 
**** 


0.9 
**** 


0,5 
**** 


O.a 
**** 


0.7 
**♦* 


0,6 
** ** 


0.7 
*«** 


0.6 
*♦** 


0.20 
***** 


810 
81 


1 .0 
8,0 


0,3 
**«* 


0,5 
**** 


0,9 
*«** 


o.a 
**** 


0.7 
**** 


**** 
***« 


0,6 
**** 


0.7 
**** 


0,6 
**** 


0,20 

***** 


9ga 


1." 


0.3 
*** * 


0.7 
**** 


1.2 
** ** 


o,« 
**** 


0.5 
**** 


0,8 
**** 


**** 


0.8 
**** 


0,7 
**** 


0,26 
*♦* ** 


I 1, 6 
1016 


1.0 
9.0 


o,a 
***« 


0.3 
*«** 


0,^ 
**** 


0,7 
**** 


0,6 
**♦* 


1.0 
***♦ 


0,rt 
**** 


,8 
**** 


0,7 
**** 


0,2« 
***** 


loyn 


^." 


n.o 


n,5 


l.P 


0,7 


0.3 


♦ *** 


n.5 


0.9 


f^.fe 


0,2a 


lOill 

inai 


1." 
9,0 


0,b 

1 **** 


0.5 

**** 


1.0 
**** 


0,5 
**** 


0.5 
**** 


n,8 
**** 


0.7 
**** 


1.0 
**** 


0.7 
1 **** 


0,21 

***** 


**************** 

MEAM RllWFACE 
ROT TUM 


1 , a 0.5 1,2 

************************ 
1 u , a , S 0,9 
1 **** **** **** 


0,7 O.S 0,7 (i.t. 1,2 

*****************************************! 

0,6 O.S 0,8 ti.7 0.9 
**** **** **** **** **** 


1 0,8 0,26 
***************** 
1 0,7 0.2a 
[ **«* ***** 


ST nfV 


SllHFACE 
ROTTliH 


1 0,19 
1 ***** 


0.11 
***** 


0,19 

***** 


0,22 
***** 


0,11 


0,10 
***** 


0,12 
***** 


0,18 
***** 


1 0,7 
1 **** 


***** 



**** ME&^<5 THAT THE (^tSULT IS NO! AVARABLt 



TOTAL l«nN mG/I. 



STATION OfPTH ( APR \ti MAY 12 JljNi 9 JUL 7 AUG "i AUti il Sf;P iO OCT J 5 

********************************************************************************* 
11? l.t) I O.Jh 0,1«? 0,03 0,05 0,03 0,02 0,03 **** 

11? M.O I 0,?O 0,1? 0,03 0,09 0,02 0,09 0,17 **** 



MPAij ST,DtV, 

n.Ofe 0,0^*5 

n,lo 0,067 



Sell 
SOI 



12.0 



0, lb 
0,17 



0, 1 u 
10 



O.oa 
0,12 



O.oa 

0,07 



0.02 
0,0^ 



0,0? 
0,04 



0,0 3 
0,09 






0.06 
0,09 



0.0S2 

o,o«e 



SlA 



■3,0 I 0,59 0,?2 0,0U 0,07 0,0^ 



0,15 



O.Of* 



** ** 



0.1 '■» 



0,l?7 






t,0 
7.0 



0,?l 
0,25 



O.lfe 
0.?u 



0.03 
0,oy 



0,05 
0,06 



0,03 
0,05 



0,03 
0.03 



0,02 
0.09 






0,0 (J 
0,10 



0,077 
O.Ofltt 



I 

Ul 

OD 



HI 

610 



1.0 
6 



0.15 
0,1s 



<J0 
?9 



0,0s 
0.05 



0,09 
0,06 



0,fi5 
0,06 



0,0« 
0,0a 



O.Ofl 

0,03 



**** 



0,15 

0,10 



0.12a 

0,092 



99a 

gqa 



0,1a 
0,13 



0.15 
0.12 



0,16 
O.OH 



0,06 
0,12 



0,05 
0,0h 



0,03 
0,05 



0,05 

o,n« 



**** 
**** 



0,0 9 
0,09 



0,056 
0,057 



IftlA 
lOlfr 



'.0 
9.0 



0,15 

0,17 



0.61 
0,10 



0.13 
0,07 



0,06 
0,06 



0,05 
0.10 



0,06 



0,0 a 






0,09 



0,27" 

o,oa2 



loao 



3.0 I 0,a3 0,56 0.08 0,06 



0,09 



0,07 



0,06 



**** 



n,17 



0,161 



loai 
loa! 



1.0 
9.0 



I 



0,53 

o,ao 



0,U5 
0,1b 



0.15 

0,1 1 



0,07 
0,08 



0,06 
0,07 



0,0 7 

n.io 



0,06 
0,06 



**** 



0,2 

0.15 



a, 203 
o,iai 



loa? 2,0 I 0,52 O.ao o,26 0,22 0,10 0,06 0,12 **** 

****************************************************************** **************! 

MEAM SIJRFACEI 0,28 0,52 0,10 0,08 0,05 0,06 0,06 **** 

flOTTOM I 0,22 0,16 0,07 0,09 0,06 0,06 0,07 **** 



0.2a 0,16b 

o.ia 0,151 

0,10 0,0 76 



ST DFV SIJRFACPI 0,16a 0,219 0,0?6 0,051 0,026 O.OaO O.oJl ***** 
RQTTOf^ I 0,113 0,069 Q,03a 0,01^) 0,030 0.027 0,0a9 ***** 



0,12 
**** 



0,127 
***** 



**** MFANs THAT THE RESULT IS NOT AVAIL.AHUF: 



-' ■~v"^^'ir^ "^j"^" *«w "»■ (7-='. 



APPENDIX II 



-39- 



FORTRAN IV G LEVEL 21 MAIN DATE « 78244 09/il/?3 PAGE 0001 

00000010 

C ANALYSIS OP LONG-TERM TRENDS JJaXS^^S 

C PROGRAH NEW MAY J8, 19T7 JJJJJJJS 

C MODIFICATION MARCH 20, l^tS JJJJJJSS 

C J,POLAK, LAKE SYSTEMS, WATER RESOURCES BRANCH, SJSoOO^O 

C MINISTRY OP THE ENVIRONMENT, 135 ST, CLAIR W,, !JJ5!SIJ 

C TORONTO, ONTARIO M4V tf5 OJJJJJj; 

0001 ^ DIMENSION TITLE (iS) . A («)) , AMN( tSO) , ASTD (150) , DT ( 150) ,NOOAT ( 10 J JJ^JSt?! 

So02 DIMENSION AMIOM (9,8) ,TMTDMC9,8) ,X ( 150) , Y( 150) ,OETR (1,8) iHlVM 

nil DIMENSION AVY(tO),SI(9,fl),SlM(10),OES(9,8),DETRY(lO) HHVM 

OOO'I DIMENSION 0ETDES(9,8) _^^ JftSXj JS 

0005 DIMENSION S88 (10) ,TIT (5,5) , AA (9, 150) ,OTA (150) ..^t^.JJSXS 5S 

nil DATA TIT/'ALL • , 'STAT » , • IONS • ,2*' • , 'NEAR • , .8H0« ' , -E " ' ' *^^'^ JJSJJ ^J 

l,«N3 .,-0fF8», •MORES' STA' , tTION' , ^S •/ HHVuI 

C NOMM ,,, NO, or SURVEY MONTHS (USUALLY 8) 22S551S5 

C NOMYMA * : MAX, DIMENSION IN ARRYAS (1969.19T6 NOMYMA-8, 00000190 

C NDflin* •,. n , t9b9»l9T7 M0MYMA»9 ETC, ) 00000200 

^ C TO B*PAN0 PROGRAM CHANGE THESE TWO PARAMETERS A3 WELL AS JJSJSUJ 



C ALL DIMENSIONS 

0007 N0MH«8 

0008 N0MTMAa9 



00000220 
00000230 
00000240 
00000250 



C "TJ rOR TH. .ROGPA-. JJJJJIJJ 

r V TITLE riBAA) 00000260 

I 2 PARM(l) PARM(2),..PARM{n.,,PARM(9) DATE - ALL F5,0 00000290 

1 WHERE POR I DATA FOR STATION 00000300 

I i 501 00000320 



i 5 518 

C 4 



00000330 

^45 00000340 

5 B^O 00000350 



t 6 



994 00000360 



t 7 1008 



00000370 

e ioi6 00000380 



FORTRAN IV G UEVEL 21 MAIN DATE « T824« 09/31/23 PAGE 0002 

g 9 1040 00000390 

C DATE IN NUMBER OF MONTHS SINCE JAN,l, 1969 (FOR THIS DATE OOOOOflOO 

£ OATE«0,0), EXAMPLE - APR, 15, 1970 f DATE»15,50 OOWOOaiO 



I 



i 



e 



c 



t 



c 



« 



00000420 



t 3 ETC, THE SAME AS CARD 2 FOR THE NEXT DATE 00000430 



00000440 



C LAST LINEI 00000450 

i ,1.0 wl.O "l.O ETC, 00000460 

i MISSING DATA POINTS ARE SUBSTITUTED 8Y 0,0 OR BLANK 00000470 



00000480 



0009 I READ (l,U00,END«75) TITLE 00000490 



00000500 



i READ DATA 00000510 

I 00000520 

0010 00 3 L«l,l50 00000530 

«0U READ (UIOIOJ (AA(K,L>»K»I,9),DTA(L) 0O000540 

0012 IF (AA(l,L).LT,0.0) GO TO 5 °JJ!!!!; 

0013 5 CONTINUE 00U00560 

0014 5 00 70 IN0FF«1,3 00000570 



000005BO 



C INOFF"! DATA FOR ALL STATIONS 00000590 

i IN0FF«2 NEARSHORE (518,810,994,1008,1016,1040) ONLY 00000600 

i INOFF-3 OFFSHORE (112,501,648) STATIONS ONLY 00000610 

• 00000620 

0015 NOHP-0 00000630 

;; 6 NOM.O 00000640 

Soi7 DO 6 K.waO 00/00650 

0018 6 NOOAT(K)«0 JJJJJ55J 

0019 WHITE (6,1005) TITLE "S!???;! 

0020 WRITE (6,1009) (TIT (L, INOFF) , L»l ,5) °**^°?*'S! 

0021 1000 FORMAT (18A4) ?J»SSS!! 

0022 1005 FORMAT ( ' I ' ///iX , 18A4) J!?.??!?? 

0023 1009 FORMAT (1X,5A4) JJoSJIiS 

0024 10 NOMP«N0MP+l 00000720 
S525 NOM.NOMM 00000730 
0026 . IF fAA(l,NOM).LT,0,0) BO TO SO SSn5?!S2 



00000750 



i TAKE ONE LINE OF DATA AND SUM ACCORDING TO THE INQFF VALUE 00000760 



FORTRAN IV G LEVEL 


21 M*IN 


002T 


C 


DO a L«lr9 


0028 


tl 


A(U)«AA(LrNOM} 


0029 




0T(N0MP)«DTA(NOM) 


0030 




IF (IN0FF,E0,2J 60 TO H 


0031 




IF (IN0FF,E0,3J GO TO 12 


032 


lOiO 


FORMAT (9F5,0,F8.0) 


0033 




f^C0tB9 


003'l 




SO TO 18 


003S 


12 


NCOL-3 


0036 




A(3)«A(1) 


0037 




GO TO 18 


0038 


11 


NC0L.»6 


0039 




A(1)>A(3> 


0010 




00 16 L«l#5 


OO'U 


16 


AtU*ll«A(L+4) 


ooia 


18 


SUMaO',0 


OO'IS 




SUH2a0.0 


0014 




U»n 


0015 




00 20 K»1»NC0L 


0016 




IF (A(K),EQ.O',0) GO TO 20 


0017 




5UH*3UH«A(K) 


0018 




L«L*l 


0019 




3UH2»3UM2*A(K)*A(K) 


0050 


20 


CONTINUE 


0051 




IF (I. IT, 2) N0MP«N0MP-1 


092 




IF Ct.LT,2) 60 TO 10 


003S 




NO«TNT(0T(N0MP)/l2,0)*l 


0051 




NODAT(NO)«1 


0055 




AMN(NOMP)«SUM/U 


0056 




ASTO(NOMP)bSORT(ABS (SUMZ-* 


0057 




GO TO 10 


0058 


30 


AMNfNOMP)»»l,0 


0059 




0T(N0MP)»-l^0 


0060 




IF (NOMP,LE,l) 60 TO 70 


0061 




NVEARl«lNT(0TCn/l2.0)*l 


0062 




NONY»ZNT(0T(NOMP^U/12,0)* 


0063 




NOMYY«NOMY 



DATE • 78211 



09/31/23 



PAGE 0003 



3UM**2/L)/(L*ltO)) 



00000770 
00000780 
00000790 
00000800 
00000610 
00000020 

oooooejo 

00000040 
00000650 
00U00860 
00000870 
00000680 
00000890 
00U00900 
00000910 
00000920 
00000930 
OOU00940 
00000960 
00000960 
00000970 
00000980 
00000990 
OOOOIOOO 
00001010 
00001020 
00001030 

ooooioao 

00001050 
00001060 
00001070 
00001080 
00001090 
00001100 

oooouio 

00001120 
00001130 

00001110 



FORTRAN IV 


0064 


0065 


0066 


0067 


006S 


0069 


0070 


0071 


0072 



, 0074 


1^ 0075 


1 0076 


0077 


0078 


0079 


0080 


0081 


0082 


0083 


0084 



C LEVEL 21 MAIN DATE ■ 78244 09/51/21 PACE 0004 

DO 4 K«l,NDMY 0000U5O 

00 4 L»l»NOMK 00001160 

AMIDM(K,L)«0,0 °^S*'f!!** 

DETR(K,L)«0.0 JJJJH!! 

4 DBSfK,L)»o,o !;!!}!?; 

DO 35 L«l»NOMY "^S**!?!! 

IF (NOOAT(L>,E8'.0) NOMYY«NOMYY»l 00001220 

35 CONTINUE 00001230 



S 



OOU01240 



I NOMYY ... NO. OF YEARS WITH EXISTING DATA, EXCLUDING YEARS OOOOUSO 

i IN THE MIDDLE NITH NO DATA 00001260 

S NOMY ,., NO. OF YEARS UP TO THE LAST WITH EXISTING DATA AND 0000J270 

% INCLUDING YEARS WITH NO DATA 00001280 



§ 



00001290 



0073 NALL"NOMYY*N0MM 0O0O1500 



00001310 



e INTERPOLATE TO THE MIDDLE OF THE MONTH, 00001320 

i APR 15 TO NOV 15 00001330 

00001340 
CALL EXTP(AMN,DT,AM1DM,TM1DM,NMIDM,N0MYMA,N0MY,N0MM,NYEARI,N00ATJ 00001350 

KRtTE (6,1015) ^ SJSJlJt; 

1015 FORMAT (/3X, • N • ,2X , ' MONTH • ,3X, » AVG» I , 4X , 'ST ,OEV, ' /) 00001370 



C 



00001380 



C LIST THE AVERAGES FOR THE DATES 00U01390 

J 00001400 

00 40 K-1,150 SJjJfJi! 

WRITE (6,1020) K,OT(K),AMNCK),ASTD(K) 00001420 

IP (AMN<K),LT.O'.0) SO TO 50 °**?°}??J 

1020 FORMAT (I4,F7,2,2F9.4) 00001440 

40 CONTINUE 00001450 

50 WRITE (6,1008) TITLE ?5nS!!SJ 

WRITE (6,1009) (T!T(L,IN0PF),L»l»5) 00001470 

1008 FORMAT (< 1 ♦ ///IX , 18A4///5X , 1 VALUES INTERPOLATED TO THE MIDDLE OF T000014B0 

IHE MONTHS! •) JJSU)!!! 

« 00001500 

t CALCULATE AVERAGES AND ST, DEV8, FOR INTERPOLATED DATA 00001510 

g 00001520 
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00B5 CALL AVE3TD (NOMY,NOHM,NVeARl » AMIDM,NODAT ,NOMYMA) 00001530 

00B6 L«o ooooisao 

008T DO 90 KY«NTlARl,MOMy 00001550 

0068 00 90 KH«l,NONM 00001560 

0089 IF CN00AT(KV),E0.0) GO TO 90 00001570 

0090 L»L*1 00001580 

0091 X(L)«TMIDM(KV,KMJ 00001590 

0092 YfL)«AMIDH(KY,KM) 00001600 

0093 90 CONTINUE OOOOUIO 



OIU 



c 



c 



c 



c 



00001620 



C CALCULATE THE LINEAR TREND OF THE DATA 00001630 

C INTERPOLATED TO THE MIDDLE OF THE MONTHS OOOOUaO 

(. 00001650 

0094 CALL PLMtX,Y,NALL»TREN0,8INT8) 00001660 

0095 THafTMIDM(NYEARl,n*TM10MtNOMY,NOHM))/2,0 00U016T0 



00001680 



C REMOVE LINEAR TREND • OATA«OETR 00001690 



OOOOITOO 



0096 00 120 K«1,N0MY 00001710 

0097 AVYtK)-0,0 ;!II!}I!J 

0098 120 OETRY(KJ«0,0 SJJ!}!:! 

0099 DO 130 KY«NVEAR1,N0MY 00001740 

0100 00 ISO KM«1,N0MM 00001750 

0101 IF (NOOAT(KY>*.EO,0) CO TO 150 ^''J^JISS 

0102 OF«THi.TMIOM(KY,KM) ^JSJJIIS 

0103 DETR<KY,KM)«DF«TRENO*AMIDMCKY,KM) 00001780 
OiOfl OETRY(KY)«DETRY(KY)*DETR(KY,KM) 00001790 
0109 AVYfKY)«AVY(KY)*AMlOM(KY,KM) 00001600 
0106 130 CONTINUE 00001810 

0107 DO HO K«i,NOHY !I;2!5!J 

0108 AVY(K)«AVY(K)/NOMM 00001830 

0109 HO DETRY(K)«0ETRY(K)/NOMM OOOOlSaO 

Olio HRITE (6,1100) J2JJ}??! 

1100 FORMAT (//SXp'DETRENOED DATAf) 00001860 



00001870 



G CALCULATE AVREAOES AND ST.OEVS AND PRINT DETRENDED DATA 00001860 

£ 0000i090 

0112 CALL AVESTD (NOMY,NOMM,NYEARl,DETR,N0DAT,NOMYMAJ 00001900 
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c- 



i 



i 



c 



00001910 



1 DE3EAS0NALIZATI0N OF DATA 00001920 

e FIRST CALCULATE SEASONAL INDICES • SI 00001930 

g 00001900 

Oii3 DO 80 K«1,N0HM 00001950 

Oil'l SIM(K)«0,0 00001960 

OnS 80 3SStK)«0,0 000019T0 

0116 00 100 KY»NYEARWNOMY 00001980 

OUT 00 100 KM»l,s*OHM 00001990 

0118 IF fNOOAT(KV),EO,0) 60 TO 100 00002000 

0119 SI(KY,KM)aOETR(KY»KM)/OETRYCKY)«lOO,0 OOOOiiOlO 

0120 S8«AMIDK(KY,KH)/AVY(KY)*100,0 00002020 

0121 SS3fKH)»33S(KM)*S3 00002030 

0122 SIMfKM)»SlM(KM)*3I(KY,KM) 00002040 

0123 100 CONTINUE 00002050 
0l2'l DO 110 K«1,N0MM • 00002060 

0125 S83(K)»3SS(K)/N0MYY 00002070 

0126 no SIH(K>»SIM(K)/NOMYY 00002080 



00002090 



g CALCULATE SEASONALLY ADJUSTED DATA (TREND NOT 00002100 

C REMOVED) - DES 00002110 

' ft AND OETRENDED AND SEASONALLY ADJUSTED DATA -^ OETDES 00002120 



00V02130 



0127 00 150 KY«NYEAR1,N0MY 00002140 

0128 00 150 KM»1,N0MH 00002150 

0129 IF (NODAT(KY),EQ,0> GO TO 150 OO002160 

0130 OES(KV,KM)"AMIDM(KY,KM)/38S(KM)*100,0 00002170 

0131 DET0ES(KY,KM)»DETR(KY,KM)/8IM(KM)*100,0 00002180 
0152 150 CONTINUE 00002190 



00002200 



g PRINT EVERYTHING 00002210 

g 00002220 

0i33 WRITE (6,1005) TITLE 00002230 

0131 WRITE <6,1009) (TIT (L, INOFF ) ,L" W5) 00002240 

0135 WRITE (6,1060) 00002250 

0136 1060 FORMAT (//5X, 'TABLE OF SEASONAL INDICES (FOR DETRENDED DATA) iM 00002260 
0157 CALL AVE3TD (NOMy,NOMM,NYEARl ,31 ,NODAT,N0MYMA) 00002270 
0138 WRITE (6,1090) 00002280 
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MAIN 



DATE » T6244 



09/J1/23 



PAGE 0007 



I 

I 



0139 

oino 

0141 

0142 

0145 

0144 

0145 

014b 

014T 

0148 

0149 

0150 

0j51 

0132 

0153 

0134 

0155 

0156 

013T 

0138 



1090 



1110 



170 



1120 
70 



75 



FORMAT (//5X,'SEA30NALtY ADJUSTED VALUES (TREND NOT REMOVED* l«) 
CALL AVE3TD (NQHY #NOMM,NVEARl #0E8# NODATiNOMYMA J 

WRITE (6,1110) . ., 

FORMAT (//SXi'DETRtNDED AND SEASONALLY ADJUSTED VALUES! •) 

CALL AVESTD (NOMY,NOMM,NYEARlf OtTDES,NODAT ,NOHYMA) 

L»0 

DO 170 KY«NYEAR1,N0MY 

DO 170 KMBl,NOMM 

IF fN0DAT(KY),E0.0) GO TO 170 

L«U*l 
Y(L)«De8(KY,KM) 

WRITE (6,1005J TITLE 

WRITE (4,1009J {TIT(LiIN0FF),L»l»5) 

WRITE (6,1120) 

FORMAT (//5X, 'SEASONALLY ADJUSTED DATA») 

CALL PLM(X,Y,NALL, TREND, STNT3) 

CONTINUE 

00 TO 1 

STOP 

END 



00002290 

00002300 

00002310 

00002320 

00002330 

00002340 

00002350 

00002360 

00002370 

00002380 

00002390 

00002400 

00002410 

00002420 

00002430 

00002440 

00002450 

00002460 

00002470 

00002480 
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EKTP 



DATE ■ 78244 



0«)/31/23 



PACE 0001 



0001 
0002 



-J 



0005 
OOOt 
0005 
0006 
0007 
0008 
0009 
0010 

oon 

0012 
0013 
001') 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0025 
0021 
0025 
0026 
0027 
0028 
0029 



C 

c 
c 
c 
c 
c 
c 
c 



SUBROUTINE EXTP (A,T, AE, TE, IRE3,N0MYMA,N0NY , NOMM ,NYeARl ,NODAT ) 
DIHEN3I0N A(1),TC1),AECN0MYMA,N0MM),TC(N0MYMA,N0MH),AY(150), 
ITY<150),NOOAT(1) 
INTERPOLATION OF VALUES TO MIDMONTH 



FROM APR 15 TO NOVEMBER 
3TART8 AT APRIL 15,1969 
THIS SUBROUTINE 
FOR LONOER TIME 
MAX, 150 POINTS 



19 

AS 3,5 

LIMITED TO 1969»1976 
PERIOD EXPAND DIMENSIONS 
PER SET AND 50 DATA POINTS 



PER YEAR 



20 
30 



DO 80 KYEAR«NYCARl,NOMt 

IF (NO0AT(KYEARJ.E9,O) 60 TO 80 

TLOH«(KYEAR»l'.0)*12,0 

THISHtTLOM«t2.0 

IPY"0 

AM«0,0 

TMaO^O 

DO 20 L"lil50 

IF eA(L),LT,o;0) 00 TO 50 

IF (T{L)»LT.TLOW. OR. T{L).GT, THIGH) GO TO 20 

IPY«1PV*1 

AY(IPV)»A(L> 

TY(IPY)»T(L> 

AM«AM*AV(IPY) 

TM«TM*TV(IPY) 

CONTINUE 

AY(TPY*n»«UO 

TY(lPY*n"»tfO 

AMBAM/IPY 

TM«TM/IPY 

DO 70 L"l»8 

TE(KYEAR»L)"(L-1)*3.5*(KYEAR-1)*12,0 

TTtTE(KYEAR,L> 

DO 40 N>1,150 

IF tIPY.EQ.n GO TO 55 

IF (TY(N),LT,0,0) CO TO 60 

IF fTY(N),EO,TT) 00 TO 90 



00002490 

00i)0d500 

00002510 

OOM02520 

00002530 

00002540 

00002550 

00002560 

00002570 

00002580 

00002590 

00002600 

00U02610 

00 02620 

00002630 

00002640 

00U02650 

00002660 

00002670 

00002680 

00002690 

00002700 

00002710 

00002720 

00002730 

00002740 

00002750 

00002760 

00002770 

00002780 

00002790 

00002000 

00002010 

00002020 

00002030 

00002040 

000020S0 

00002660 



I 



FORTRAN 


0030 


0031 


0032 


0033 


0034 


0035 


0036 


0037 


0038 


0039 


OO'IO 


00'41 


00/12 


0043 


0014 


0015 


00'l<> 


0017 


0018 


0019 


0050 


0051 


0052 


0053 


0051 


0055 


0056 


00S7 
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PAGE 0002 



35 



40 
60 



65 



55 

50 
70 
60 



IF (Ty(N).LT,TT) 60 TO 
IF (N',NE,1) 00 TO 55 
ALaAM 
AHsAM 

TL«TY(U 

THbTM 

60 TO 65 

ALaAY(N»l) 

AHaAY(N) 

TL«TY(N-1) 

THaTY(N) 

60 TO 65 

CONTINUE 

ALsAM 

AHaAM 

TL"TH 

TH»TY(N*n 

AK«(AHtAL)/(TH'»TL) 

AIa<*AK*TL«Al. 

AE(KYEAR,LJaAK*TT*AI 

60 TO 70 

AEtKYEAR,L)aAM 

60 TO 70 

AE(KYEAR,L)aAV(N) 

CONTINUE 

CONTINUE 

RETURN 

END 



40 



00002070 

ooooaaao 

00002690 
00U0£900 
0000^910 
00002920 
00002930 
00002940 
00002950 
00002960 
OOV02970 
000029S0 
00002990 
00003000 
00003010 
00003020 
00003030 
00003040 
00003050 
00003060 
00003070 

oooo3oao 

OOU03090 
OOOOilOO 

ooooiuo 

OOOOiUO 
00003130 
00003140 



FORTRAN 

oaoi 



I 



0002 
0003 



oooa 

0005 

0006 

0007 

0008 

0009 

0010 

OOU 

0012 

0013 

OOH 

0015 

0016 

OOIT 

0018 

0019 

0020 

0021 
0022 
0023 
002tl 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
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DATE » T82«fl 



09/31/23 



PAGE 0001 



i 

i 
i 



SUBROUTINE TAB (A , AVM, AVr ,SOM,aDY, AVC, SDQ,NOMY,NOMrt,NONYMA) 

PRINT OF THE TABLES 

THIS SUBROUTINE STARTS PRINTINS AT 1969 

NOMY-NO, OF YEARS, NOMH-NO, OF MONTHS 

DIMENSION A(N0MYMA,NOHM),AVMCl^AMO(16),AVY(n,S0YCl),S0M(l) 



AMD/ 'APR 



•,•15 



,'HAY 
I 



'#•15 

• OCT • 



t,»JUN • 



15 



,•15 

'NOV • 



•15 •/ 



1000 



DATA 
l^AUG ','15 •,'SEP •,'15 
3 ,MEAN/»MEAN'/,ST0/^8T,0'/ 

WRITE (6,1000) (AM0(K),K«l,i5,2) 

FORMAT (/l5,'YEAR^,e(ax, AAJ, ax, •AVG.,5X, •ST. DEV/) 

N0MY0»1968 

DO 20 Km,NOMY 

NOMY0«NOMY0^1 

IF (A(K,1),GT;100,0) go to 60 

IF (A(K,l),GT,l?,0> GO TO tO 

rRUE*U!l0r0)*HSJY0°(MK!SM),KM.l,N0MM),AVYCK),3DY(K) 



•#»JUL •^'IS 



N0MY0,(A(K,KMJ,KM«l,NOMM),AVY(K),SDY(K) 
NOMYO,(A(K,KM),KM«1,NOMM),AVY(KJ,8DY(K) 
NOMY0,(A(K,KM),KM-l,NOMMy,AVY(KJ,SDY(K) 



GO TO 20 
60 MRITE (6,1020) 

GO TO 20 
70 WRITE (6,1050) 

GO TO 20 

80 WRITE (6,1060) 

20 CONTINUE 

1010 FORMAT (lX,ia,9Fe,t,FlO,6) 

1020 FORMAT ( IX, ia,9Fa, 1 ,F10,3) 

1050 FORMAT (IX,U,9F8.2,F lO.fl ) 

1060 FORMAT (lX,Ifl,9F8,3,F 10 ,5) 

WRITE (6,1030) 

1030 FORMAT (2X) 

IF tAVM(l),6T^lOO.) 00 TO 90 

IF CAVMCn.GT.lO.) 00 TO 100 

IF f AVMfU.GT.r,) SO TO 110 

WRITE (6,1070) MEAN,(AVM(L),L«l»N0MM),AV6,S0G 

WRITE (6fl070) ST0,C30M(L),L-1,N0MM),30G,SD6 

60 TO 120 



00005150 

00005160 

00003170 

00003160 

00003190 

O00OJk200 

00003210 

00003220 

00003230 

00003240 

00003250 

00003260 

00003270 

00003280 

00003290 

00003300 

00003310 

00003320 

00003330 

00003340 

00003390 

00003360 

00003370 

00003380 

00003390 

00003400 

00003410 

00003420 

00003430 

00003440 

00003450 

00003460 

00003470 

00003480 

00005490 

00005500 

00003510 

00003520 
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TAB 



DATE « T62«4 



09/11/23 



PACE 0002 



0032 
0033 
0034 
0035 
0036 
003? 
0038 
0039 

ooao 

0041 
0042 
0043 
0044 
0045 



90 



too 



110 

lOTO 
1080 
1090 
1100 
120 



WRITE 

WRITE 

60 TO 

WRITE 

WRITE 

60 TO 

WRITE 

WRITE 

FORHAT 

FORMAT 

FORMAT 

FORMAT 

RETURN 

END 



(6,1080) 
(6rl0B0) 

420 

(6*1090) 

(6,1090) 

(20 

(6,1100) 

(6,1100) 



MEAN,(AVM(L),t»l»NOMM),AVG,«De 
8T0,(80M(L)fL»lrN0MM), 806,806 

MEAN, (AVM(U),L»l#N0MM),AV6,806 
8T0,(8DM(U)»L»l,NOMM), 806,806 



MEAN, (AVM(L>»L»lfN0MM),AV6, 806 
STD,(80M(l,)#L«l»NOMM),506,8D6 

(ix,A4,9F8,4,Pl0.6) 
(1X,A4,9F8,1,F10.3) 

(ix,A4,9Fe,2,rio,a) 

(1X,A4,9F8.3,P!0,5) 



00003530 

00003540 

00003550 

00003960 

00003570 

00003580 

00003590 

00003600 

00003610 

00003620 

00003630 

00003640 

00003650 

00003660 



U1 

o 
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PLM 



DATE » 782afl 



0<»/ll/23 



PACE 0001 



0001 



0002 
0003 
0000 
0005 
0006 



0007 
0008 
0009 
0010 
OOU 
0012 
0013 
OOH 
0015 
0016 
0017 

0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 



C 
C 
C 
C 

c 



SUBROUTINE PUM CX,Y , NOMP,StOPe, SINTER) 

LEAST SQUARE FIT OF THE STRAIGHT LINE 

ALL ERRORS AND TESTING AT 95* CONFIDENCE LEVEL 

MAX, ISO DATA POINTS IN THE SERIES 

DIMENSION SOL (10J#TT(5I) 

DIMENSION X(n,V(l) 

COMMON XX(l50),Yy(l50)»N0MC 

EXTERNAL FCE * * * 

DATA TT/12,706,«»fl05,J,l82,2,776,2,57i,2,«a7,2,365,2,306,2,262, 
12, 228, 2. 201, 2, 179, 2, 160, 2, IflS, 2, 131, 2, 120, 2, 11, Z, 10 t, 2, 093r 2, 086, 
22p 080, 2, 074, 2, 069, 2, 06a, 2, 060, 2, 056, 2. 052, 2, Oae, 2,045, 
32,042,1.96/ 

00 10 KBl,150 

XX(K1«X(K) 
10 YY(K)"V<K) 

35 N0MC«2 

CALL JP50LN (2, 3,N0MP,FCE , SOL ) 

SL0PE«80L(2) 

3INTER»S0L(U 

MR T TE (6 361 

36 FORMAT (///tX, ' CALCULATED LINEAR TRENDS') 
WRITE (6,40) 80L(2)iS0Ltl) 

40 FORMAT t//3X, 'EQUATION 
IFIO'.S/) 

8UM»0',0 

SXsO,0 

8Y«0,0 

3X2«0.0 

SY2»0^0 

3XY«0,0 

DO 50 K«1,N0MP 

SXaSX-KXtK) 

3Y»Sy*Y(K) 

SX2«SX2*X(K)«X(K) 

SY2»SY2*Y(K)*Y(K) 
50 3XYBSXY+X(K)*Y(K) 



Y ■ KX ♦ 0,',2X,'K ■»,F10,5,2X,'i »'. 



0000i670 

0000^680 

0000^690 

OOOOiTOO 

00003710 

00004720 

00003730 

00003740 

00003750 

00003760 

00003770 

00003780 

00003790 

00003000 

00003010 

00003020 

00003B30 

00003040 

00003050 

00003060 

00003670 

00003080 

00003090 

0OUO3900 

00003910 

00003920 

00003930 

00003940 

00003950 

00003960 

00003970 

00003980 

00003990 

00004000 

00004010 

00004020 

00004030 

00004040 



FORTRAN IV C LEVEL 2t 



PLM 



DATE • 78244 



09/31/23 



PACE 0002 



lo 

I 



0030 

0031 

0032 

0033 

003<l 

0035 

0036 

0037 

003S 

0039 

0040 

0041 

0042 

0043 

0044 

004? 

0046 

0047 

0048 

0049 

0050 

0031 

0052 

0033 

0054 

0055 

0056 

0057 

0058 

0059 

0060 

0061 

0062 

0063 

0064 

0065 

0066 

0067 



XM«SX/NOMP 
rM«SY/HOMP 
SPX2"0,0 
SPY2«0.0 
3PXY»0,0 
DO 70 K«l,NOHP 
8PX2"SPX2*(X(K)«XM)**2 
3PY2"SPY2*(Y(K>»YM)**2 
70 3PXY«SPXY*(X(K)»XH)*(Y(K)-.YM) 
R«30L(fi)«88RT(8PX2/8PY2) 

WRITE (6, HO) R ^ r. 

110 FORMAT (/3X, •CORRELATION COEFF, •SFIO.S) 

R8Q«R4R 
VARY«<8PY2«SOL(2)*8PXY)/(N0MP»2) 

VAR3L»VARY/3PX2 

VAflYM«VARV/NOMP 

SVARSL*30RT(VAR8L> 

3VARYMi8QRT(VARYM> 

WRITE (6»160) R3Q 
160 FORMAT (3X,'30UARE CORR, COEFP,» • ,F10,5) 

N0F»N0MP-2 

IF (NDF,8t;^50) 60 TO 120 

TTAB«TT(HOF> 

GO TO 130 
120 TTAB«TT(5n 
130 YMC0NF«TTAB*8VARYM 

SLC0NP«TTABt8VAR3L 
ROCl«(80L(2J'8LCONF)*12,0 

ROC2bSOLC3)«U»0 

ROC3«(SOL(2)*SLC0NFJ*12,0 
PROCI"ROC1/YM*100,0 
PROC2»ROC2/VM*100,0 
PROCS«ROC3/YM«100,0 

WRITE (6,200J in 

200 FORMAT (3X,»MEAN X ■♦,F12,5J 

WRITE (6,170) YM,YMCONF 
170 FORMAT t3X,«MEAN Y ■•,F12,5,' 

WRITE (6,180) 301(2), 3LC0NF 



(♦••)•, F12,5) 



00004050 

00004060 

00004070 

00004080 

00004090 

00004100 

00004UO 

00004120 

00004130 

00004140 

00004150 

00004160 

00004170 

00004180 

00004190 

00004200 

00004210 

00904220 

00004230 

00004240 

00004250 

00004260 

00004270 

00004260 

00004290 

00004300 

00004310 

00004320 

00004330 

00004340 

00004350 

00004360 

00004370 

00004380 

00004390 

00004400 

00004410 

00004420 



FORTRAN IV G LEVEL 21 PLM DATE « TSZafl 09/31/23 PACE 0g03 

OObS 180 FORMAT (3X, 'SLOPE ■WFU.S,* (♦-) SP12,5) J!SX!1!J2 

0069 WRITE (6,210) R0C2,R0C3,R0C1 ,PR0C2,PR0C3,PR0C1 0000a4<t0 

0070 210 FORMAT (/3X,'- — -YEARLY CHANGE '/lOX, OOOOaaSO 

l'HEAN',9X,»MAXM0)e,»MINi/5X,«Y«,3Fl3,5/3l(,«««,Fl0,2,2Fl3,2i 00004460 

0071 RETURN 00004470 
nil END 00004480 



I 
I 
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JPSQLN 



DATE « 782*l<» 



09/31/23 



PAGE 0001 



0001 



SUBROUTINE JPSQLN (NOC f NOCPI #NOMP,P,SOL> 

eOUATIONS 





c 
c 




CALCULATION OP NORMAL EO 


0002 


C 




OZHENSION AA(2,))r80l(n 


0003 






DO 909 I»l,NOC 


0004 






DO 909 JslfNOCPl 


0005 




909 


AA(TfJ)>0,Q 


0006 






00 910 I»l,NOMP 


0007 






00 910 JalfNOC 


0008 






00 910 KaJ,NOCPl 


0009 




910 


AA(J,K)«AA(J,K)*F(J,I)*F{K#IJ 


0010 






DO 911 J"2rN0C 


0011 






L»J»1 


0012 






00 911 KalrL 


0013 




9n 


AA(JrK)aAA(K,J) 


0014 






CALL JP5OLV(N0C,N0CPl»AA,80L) 


0015 






RETURN 


, 0016 

1 




,. 


END 



00004490 

0OU0450O 

00004510 

00004920 

00004S30 

00004540 

00004550 

00004560 

00004570 

00004580 

00004590 

00004600 

00004610 

00004620 

00004630 

00004640 

00004650 

00004660 

00004670 



I 
I 



FORTHAN IV 


G LEVEL 


0001 


c 




0002 






0005 




900 


oooq 






0005 






0006 




901 


0007 






0008 






0009 




902 


0010 






0011 






0012 




903 


0015 




904 


0011 






oois 




905 


9016 






0017 




906 


001ft 






0019 






0020 




907 


0021 




908 


0022 







21 



JP30LV 



DATE • 782aa 



09/51/23 



PAGE 0001 



902#904,904 



SUBROUTINE JP90LV{N0CrNOCPl»AA,3OL) 

SOLUTIOI^ OF THE SET OF LINEAR EBUATI0N8 

DINEN3I0N AA(N0C,N0CP1),30L(1) 

00 905 K«UNOC 

AJ>4aAA(KrK) 

DO 901 L"K,NOCPl 

AA(K,U)»AA(K,L)/AJH 

IF (Il^NOCPl) 

00 905 I«H,NOC 

AJK«AA(1,K) 

00 905 LaKfNOCPl 

AA(I,L)'AA(I,L)*AA(K,L)*AJK 

3OLrNOC)>AA(N0CrN0CPn 

I«NOC 

dl«0.0 

DO 906 L'IrNOC 

SIsSl4'AA(I«lfL}*S0L(L) 

l»I»l 

30L(I>«AACI,M0CPl)»Sr 

IF (l-l) 908,908,905 

RETURN 

END 



00004680 
00004690 
00004700 
00004710 
00004720 
00004730 
00004740 
00004750 
00004760 
00004770 
00004780 
00004790 
00004800 
00004810 
00004820 
00004850 
00004840 
00004850 
00004860 
00004870 
00004880 
00004690 
00004900 
00004910 
00004920 
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FCE 



OATE > 76244 



0^/31/23 



PACE 0001 



0001 



0002 
0003 
0004 
0003 
0006 
0007 
0008 



C 

c 
e 



10 



REAL FUNCTION FCE (J,KJ 

FUNCTION FOR JF3QIN 

COfUMON X(150),vei50J,NOMC 

IF (j;CT,NOKC) GO TO iO 

FCE«X(K)**(J»l) 

RETURN 

FCC«Y(K) 

RETURN 

END 



00004930 
00004940 
00004950 
00004960 
00004970 
00004980 
00004990 
OOOObOOO 
00005010 
00005020 
00005030 



I 

I 
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AVfSTO 



DATE * 76?.Hti 



09/31/23 



PAGE 0001 



0001 



3UBRDUTINE AVESTD (NOWy , NOMM, N YE AR 1 , A A , NDDAT , NOMYMA ) 



■J 
I 



0002 
0005 
0004 
000*5 
0006 
0007 
0008 
0009 
0010 
OOU 
0012 

oon 

001 'I 
0015 

0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
002<l 
0025 
0026 
0027 
0028 
0029 



t 

c 

i 
i 



to 



20 



30 



60 
70 



SUBROUTINE TO CALCULATE MEANS AND STAMDARD DEVIATIONS 

OF ARRAY IN AA, AND TO PRINT THE TABLE 

NO. OF THE LAST YEAR WITM ROOD DATA 

NO, OF MONTHS (USUALLY 8, STARTING IN APRIL) 

ARRAY CNOMY X NQMM) 

FIRST YEAR ilTH DATA (1969 OR LATER) 

ARRAY - tV NnDAT(K)s0 NO DATA NOR THE YEAH K 



NOMY ,, 
NOMM ,, 
A A 

NYEARl 
NODAT 



AA(NnMYMA,NOMM),AVY(20),AVM(12),SOY(20) 
3DM(12),N0DAT(1) 

NOHM 



DIMENSION 

DIMEf^SION 

DO 10 Ksl, 

AVM(K)sO,0 

SOM(K)aO,0 

DO 20 Kel,^JOMY 

AVYfK}aO,0 

30YfK)*0,0 

AVOO^O 

SDOaO.O 

NALL»0 

DO 30 KMal,NnMM 

DO 30 KY«NYEAR1,N0MY 

IF fHO0AT(KY),EQ,O) GO TO 30 

AsAA(KY,KM) 

AVYfKY)»AVY(KY)*A 

30Y(KY)«90Y(KY)*A*A 

AVM(KM)=AVM(KM)*A 

SDMfKM)sSDM(KM)+A«A 

NALL«NALL+1 

AVGbAVG^A 

SDGsSDGiAAA 

CONTINUE 

IF fNALL,GT,l) GO TO 60 

SOGsO.O 

GO TO 70 

SDGaSORT ( AB3 (SDG-AVG*AVG/NALL) / (NALL^l ,0) ) 

AVGbAVG/NALL 



OOuObOitO 
OOUObObO 
00U0bO6O 
OOOObOTO 
OOUObOSO 
0000b090 
00005100 
OOUObllO 
0000bl20 

ooyobiio 

OOOObUO 
OOOOblbO 
00U0bl60 
0000bl70 

oooobieo 

0000bl90 
0000b200 
0000b2l0 

oooobzao 
oooos?io 
oooobsao 
oooob2bo 

00OOS260 
0000b270 
00U0b2B0 
00005290 
00005300 
0000b310 
0000b320 
0000b350 
0000b5a0 
OOUOb350 
OOyObSbO 
0000b370 
00005380 
00005390 

oooobaoo 

00005410 



U1 

00 

I 



FORTRAN 


0O50 


OOSl 


0032 


0035 


OOSfl 


0035 


0036 


003T 


003S 


0039 


0010 


OO'H 


0012 


oots 


0014 


0015 


0016 


0017 


0018 


0019 


0050 



IV UEVEl. 21 



AVESTD 



DATE • 78214 



09/51/23 



PAGE 0002 



NYaNOHY 

DO 100 KsUNOHY 
IF (NODAT(K),EO',0) NY«NY»l 
100 CONTINUE 

DO 40 Kal.NONH 
IF fNY.CT.n CO TO 80 
8DM(K)«0,0 
80 TO 40 
eO 3DKfKy»8QRT(AB8(5DH(K)-AVM(K)*AVM(K)/NY)/tNY*l,0)) 

40 AVI1(K)aAVN(K)/NY 
DO 50 KBlfNOHY 
IF (NOOAT(K).EO'.O) GO TO 50 
IF (NOMMtGT.U GO TO 90 
8DY(K>«0,0 
60 TO U9 
90 8DY(K)«80RT (AB8(8DY (KJ^AVY tK)*AVY (K)/N0HM)/(N0HM»1,0) J 
110 AVYfKj«AVY(K)/NOMM 

50 CONTINUE 

CALL TAB(AA,AVH,AVY,SDM,SDYrAVG,8D6,N0MY|N0MMrN0MYHA} 

RETURN 
END 



0000^420 
0000^430 
0000^440 
0000b450 
00003460 
00005470 
00005480 
0000!>490 
00005500 
00005510 
00005520 
00005530 
00005540 
00005550 
00005560 
00005S70 
00005560 
00005590 
00005600 
00005610 
00005620 



il'lHliI 



mil 



